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EFED has rev1ewed the envuonmental fate and ecotoxxcology studles and other mformatton
provided to support the registration of ﬁproml S-amino-1-(2, 6-d1chloro-4-(tnﬂuoromethyl)—

S phenyl)-4 -((1,R,S)-(trifluoromethyl) sulfinyl)-1 -H—pyrazole-3-carbomtnle for in furrow use on -

- corn. The environmental fate and ecologlcal effects data are generally sufficient to enable a risk
assessment and risk charactenzatxon for in furrow use on'corn. Iﬁ furrow apphcatlon of fipronil is-

2 ‘hkely to reduce ecological’ exposure. EFED believes, however that future uses of fipronil that are L
- not soxl-mcorporated are likely to pose higher risks to nontarget orgamsrns ‘ o

- The ermronmental fate data for ﬁproml are generally acceptable to formulate a comprehenswe ‘
. fate and transport assessment. However, a major limitation in the fipronil environmental fate -
assessment is the low confidence level associated with data on the persistence of fipronil in
~ -aquatic environments. The absence of conclusive persistence datfﬂ forces an assumption of hlgh
 persistence for environmental fate and transport modeling .. “This tnay lead to hlgher estimates of *
" the concentration of ﬁproml and it’s degradates in surface water which may impact drinking water

and aquatic risk assessments.  Soil and aquatic metabolism. studles provide contradictory dataon )

fipronil persistence to microbially-mediated degradatlve processes The registrant should provide
a complete explananon on disparate half-lives. reported for ﬁproml in aquat1c and soil metabolism -
studies. The environmental fate assessment for ﬁproml metabolites is more tentative because of

the lack persxstence data in terrestrial - and aquatic environments: 1 Submlssxon of soil and aquatlc o

 metabolism studies on the individual metabohtes would prov1de w more rehable and
e ,comprehenswe fate assessment c a



~ Fipronil is moderately persistent to persistent (t,;= 128 to 300 days) and relatively immobile |
(mean K, 727 mL/g). in terrestrial environments. In aquatic enyironments, the environmental

~ behavior of fipronil is more tentative because' 'soil and aquatic metabolism studies provide o
'contradlctory data on fipronil persistence to microbially-mediated. degradatwe processes. /-

" Major routes of d1ss1pat1on appear to be dependant. on-photodegradation in water, microbially-
‘mediated degradation, and soil binding. Fipronil degrades to form MB46136 5-amino-1+(2,6-
\dlchloro-4-tr1ﬂuoro methylphenyl)-3- cyano-4-tnﬂuoromethyl—sulphonyl- yrazole and RPA

200766 (S-armno 3-carbamoyl-1-(2,6- d1chloro-4-tr1ﬂuoromethylphenyl) -4-trifluoro- ,

methanesulfinyl pyrazole in aerobic soil metabolistm studies. 'MB465 13 (5- armno-o-cyano-l- ‘

o (2,6- d1chloro-4-tnﬂuoromethyl-phenyl)-4-tr1ﬂuoro methylpyrazole is a'major degradate in
* photolysis studies. MB45950 (5-amiro-1-(2,6-dichloro- 4-tr1ﬂuoromethy1phenyl) ~3-cyano-4-

- trifluoro-methyl- thlo-pyrazole) appears to be predominantly formed under low oxygen conditions -
. from microbial-mediated processes. These degradates appear to be persistent and relatwely
‘ 1mmob1le in terrestnal and’ aquat1c env1ronments : : ”

Ecolog1ca1 nsk issues from the in furrow use of ﬁproml formulated as REGENT 1.5G; 3G,

~ 80WG and 4SC, .on corn are associated with ingestion of- exposed granular fipronil by
‘ galhnaceous birds (i.e., bobwhite quail and pheasant) and the hrgh‘ 'toxicity of fipronil and its

B degradates to aquatic mvertebrates in estuarine systems. F 1pron11 'and its associated degradates
did not exceed acute toxic levels of concern for small mammal species, freshwater fish, or
freshwater invertebrates. Fipronil degrades to form metabohtes of potential toxicological o
" concern (MB46136 MB46513, RPA 200766, and MB45950) These metabolites are assumed to
" be equally toxic as parent fipronil because they contain the same toxic moiety (CF;-) as fipronil.

In addition, the Agency has reviewed acute toxicity studies with 3 of these degradates (excluding
- RPA 200766) that indicate they will display-higher toxicity to non-target organisms than the
. parent compound.  Environmental fate data indicate that fipronil metabolites are persistent -
(t,,>600 days) and relatively immobile. Because of the high envrronmental persistence, there is'a
~ high potential for accumulation in terrestrial environments and in aquatrc environments when .

. fipronil reaches water, Accumulation of ﬁproml residues (partlcularly fipronil degradates) are -

~ likely to cause long-terrn ecological exposure. In furrow application of fipronil with soil
.+ incorporation , however, is expected to reduce direct exposure tofﬁproml granules and to reduce
- the amount of ﬁproml which moves in runoff waters.

-

The ecologlcal effects data are msufﬁc1ent for a compreheﬁsive ecological effects assessment for
in furrow fipronil use on corn.  Because fipronil is extremely toxic to estuarine invertebrates and -
refined surface water modeling indicates surface water concentrations in-excess of toxicity: :
. thresholds, a new mysid full lifecycle (72-4) study with MB 46136 is needed to assess chronic
effects on non-target aquatic invertebrates. | Additionally, since ﬁproml metabolites (MB46136
and 1V£B45950) contains the toxxcologrca] moiety (CF3-) of parent fipronil and long-term
exposure is anticipated because of “high persistence in terrestrial ehvrronments avian, dretary
, studles are needed for MB46136. and MB45950. Also, since ﬁproml and its metabolites contain

~the same toxic moiety. (CF,-) and are persistent, a full.ﬁsh life cycle study (72 5) is needed to -

assess cumulatxve toxrcologrcal 1rnpact on ﬁsh : : ‘t : .




Other data requlrements for reﬁned ecologlcal effi=cts assessment of above ground uses are avian
reproductron study (71-4) with bobwhite quail at maximum expected concentrations, honey bee
‘acute contact LD50 study (141-1), and honey bee toxicity of residues on foliage (141-2) .
Although the avian reproduction study and honey bee studies are not needed to support in furrow
fipronil use on corn, they will be needed to.support above ground uses of fipronil. These studies -
“should be conducted at the hlghest apphcatlon rate for prescmbed ﬁproml uses: and should be
_conditionally. requrred for contmued reglstratlon R :

i Because ground and surface water momtonng data are not avallable dnnkrng water ,

- concentrations for fipronil and its degradates are based: solely on ground and surface water
models. Acute and chronic drinking water concentrations for ﬁproml in surface water are not
 likely to exceed 0 715 and 0.276 ug/L respectrvely Based on the GENEEC model, acute and

* chronic drinking water concentratlons of fipronil metabohtes in surface water are respectively
- 0.168 and 0.062 pg/L for MB 46136, 0.014 and 0.009 pg/L forl\l'lB 46513, and 0.039 and 0.019

" pug/L for MB 45950. Further refinement using a 36 : year PRZM—EXAMS simulation suggest =

~ fipronil metabohtes can potentrally accumulate in surface water from0.005 t0.3.9 ug/L for MB
46513 0.004 023 ug/L for MB45950 and 0.004 to 0. 89 ug/L for MB46136. ,

~ Based on the SCI—GRO model acute dnnkmg water concentrations in shallow ground water on ~
highly vulnerable sites are not likely to exceed 0.055 pg/L for parent nproml 0.001 pg/L for MB
46136, 0.00026 pg/L for NIB 46513, and 0.00036 pg/L for MB 45950. Because.fipronil residues
-are moderately persistent to persistent in terrestrial environiments, chronic concentrations of ‘
fipronil residues are not expected to be higher than acute values. | Because fipronil and its
metabolites- exhibit persistence and lower sorption affinity on coarse textured soils with low
organic. ‘matter content, it possible that fipronil and it metabolites Can move into shallow ground
_water on vulnerable sites. Several highly vulnerable areas for shallow ground water have been
1dent1ﬁed as the coastal plains of Georgia, South Carolma, and North Carolina; eastern shore

region of Lake Ontario; and the Delmarva Peninsula area. - A rewew of the available NAWQA N

“data concerning the 1nten51ty of land use for grain corn indicate that a number of counties within " '( |

- the Delmarva Peninsula, in vulnerable regions of North Carolina, hnd the eastern shore region of
- Lake Ontario are very 1ntensrvely planted in grain corn (greater than 50,000 acres/county). In -
~addition, more limited areas in Georgia and South Carolina are mtensrvely planted in grain corn
with 25,000 to 50,000 acres planted per county. Because several‘ of these vulnerable areas are
adjacent to estuarine environments, highly sensitive estuarine ecosystems may be porentrally
exposed to ﬁproml residues through surface water runoff or grodnd -surface water 1nteractlons

l .

Proposed Mrtr.gatron

Recommended mmgatron optlons for in. ﬁJrrow use of ﬁproml are (l) restncted use class1ﬁcatlon )
-and (2) label advisories. -~The registrant has volunteered to delete T-Band' apphcat1on methods
from this proposed use to ﬁthher nntlgate risks to av1an specles NP :

Fipronil meets the criteria. for classification asa R estricted Use Pestxclde wrth regard to risks to
- estuarine invertebrates and birds (40 CFR 152.170 (c)(l)(m)) and with regard to an avian acute |

o oral tox1c1ty value less. than 50 mg/kg for a granular product (LD for Bobwhrte Quarl-' 11.3

e . ! o }
2 I
3 - i




]mg/kg) (40 CFR 152. 170 (c)(2)(I)) EFED therefore recommends that ﬁprom] be ClaSSIﬁed asa

- Restncted Use Pestlctde

Labels currently proposed contam language Wthh is not con51stent among products EFED
3 recommends that the label advisories for the environmental hazards statement for R.EGENT 1 5@,
' ~3G 80WG and 4SC use on corn should be con51stent and mclude

. This pest1c1de 18 toxm to bzrds, ﬁsh, and aquatlc mvertebrates Do not apply dlrectly to

water, Or to areas where. surface water is present or to intertidal areas below the mean -

~ high water mark. Runoff from treated areas may be hazardous to aquatic organisms in -
o nelghbormg areas. Cover, incorporate or clean up granules that are sp111ed Donot =~
. conta;rmnate water when drsposrng of equrpment Washwater or nn,sate

R Because of EFED’s concem for estuarine orgamsms and because of the potentlal for

" accumulation of toxic residues in surface water receiving runoff ﬁ'bm treated ﬁelds EFED also O

- recommends that the followmg precautlons be 1ncorporated mto Iabel language

Observe the followmg precautlons when applymg 1n the v1c1mty of aquatlc areas
Do not apply wnhm ‘20 yards of lakes reservo1rs nvers permanent streams, mdrshes
~ natural ponds, estuaries, commercial aquaculture facilities, or other bodies of water that
' convey water to these areas. (It is our understa.ndmg that thls is consrstent W1th the bufferr :
"'estabhshed for corn eluster msect1c1des ) : :
f .Protectlon of aquatlc areas may be enhanced by mamtammg all ora pOl’thI‘l of thls buifer
o in vegetatlve COVer.. : SN

Env1ronrnental fate data suggest that ﬁproml and partlcularly 1ts degradates are per51stent inthe

environment. PRZM/EXAMS modehng incorporating these- data incates that under the. proposed . o

. 'apphcatlon to corn, fipronil and its degradates have the potentlal tb accurnulate in soil and surface
. water over multiple consecutive years of application. This can result in concentrations exceeding .

- those estimated for the first year of apphcatron Although these predlctxons are not highly refined,

7. they do suggest that risks to aquatic organisms may. increase over ‘multiple consecutive years of

- application. ‘Because of persxstence and possible accumulation of| residues, EFED recommends 5
that labels for all fipronil products registered for use on corn 1nd1cate that ﬁproml should not be
* applied to the same field in consecutive years. Altematmg years of application may provide
* sufficient time for degradatlve processes to reduce the potentlal fOr r351due accumulatlon in the

. env1ronment
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© ECOLOGICAL RISK BRANCH [ REVIEW

. Revrew Informatlon

Type: Section 3 Application on Com nationwide - ' ’

‘Barcode: D236430, D236432, D237516 D228555 D237727 D236394 D237516

' D237517, D236956, D239710 .
‘ Chemrcal Name: Fipronil: S-ammo-l (2 6- d1chloro-4 (tnﬂuoromethyl)phenyl) 4-
~((1,R,S)- (trifluoromethyl) sulﬁnyl) 1-H-pyrazole-3 -carbomtnle '

. -Chemical Type: Phenylpyrazole 1nsecnclde .
" CAS #: 120068-37-3 '

 PC Code: 129121

* Product Trade N ames: Regent 80 WG, Regent 1 SG Regent 3 0 G and Regent 4SC
Insecticides. -~ . | , , :

‘ ‘:Use Characterlzatlon for Corn Use Pestlcrdes

Active Ingredient Name; Frproml i

Submisston 'and’Label inforrnation“ S ) ’.

Section 3 Registration of four new products contammg the active mgredlent ﬁproml on *-

: ﬁeld com.

Accordmg to Agricultural Statistics, 1994 (U SDA) over 73 mrlhon acres of corn were

~ ‘planted in 1993 in 47 states (Alaska, Hawaii, Rhode Island excluded) Seed corn is also

produced in Hawau to increase breeder lines, but the acreage for this purpose'is not

quantified by the available data. Much of the corn belt mcludes ecologlcally sensitive

o ecosystems 'A majority of the corn acreage (70%) is found in the following 13 states
“Ohio, Indiana, Illinois, Mlchrgan, Wisconsin, Minnesota, Towa, Missouri, Kansas,

Nebraska, Colorado, North Dakota, and South Dakota Another 15% is grown in the

~ southeastern states. - A 51gmﬁcant portlon of the corn acreage occurs in such wildlife rich

areas as the Prairie Pothole region, the Sandhills lake reglon of Nebraska and the playa -
lakes areas in the southwest. Many corn growth areas are used by waterfowl and
shorebirds as breeding, feeding and migratory resting grounds and they support a

' 51gn1ﬁcant proportlon of the total populatlon of these birds. - A number of freshwater o

habitat types are. potentlally exposed to varying levels of pest1c1de residues from runoff.

~ Corn is also grown in many coastal counties. - Off-site movement of chemicals applied to
’ cornﬁelds in these counties may enter estuarine areas Wthh support 1mportant marine
ﬁshery resources and wﬂdhfe cornmumtles :

!




*Inert ingred‘i.ent information may be entitled to confidential treatment*

- **Active Ingredlent: ,

g Tar'g: et *og anlsms

. The target orgamsms for corn uses of ﬁproml include northern comn rootworm larvae
* southern corn rootworm  larvae, Mexican rootworm larvae, wireworms, seedcorn ’
g maggots seedcorn beetles blllbugs chmch bugs grubs and thnps '

‘Formulatlon Informatron

A

REGENT 1. SG isa granular dlspersrble formulatlon apphed by elther *T-Band or In-

- Furrow apphcatron me*hods |

*Actrve Ingredrent

~ 5-amino-1-(2,6- drchloro-4 (tnﬂuoromethyl)phenyl) 4-((1 ‘R,S) (tnﬂuoromethyl)sulﬁnyl)- .

1-H-pyrazole-3 -carbomtrlle.....‘.....‘...,p ............ e I & 5%

‘InertIngredrents ..... DS LN PO EHFY 985%

¥ The regrstrant has volunteered to delete T-Band apphcatron methods from this proposed o
- 1.5G use on corn m order to further mmgate nsks to av1an specres x - .

‘ REGENT 80 WG isa dry powder ﬂowable water drspersable formulatlon, apphed by
' ,erther foliar spray * or ground spray methods dependmg on the crop use.

Fipronil.......0....ioccccinn. ....... 80% - o R | A
Inert Ingredients.......c.cocovvovnverne.20% 0 [ o o
*_ Foliar spray does not. pertarn to corn use. - R A

o **Contams 0.833 pounds of act1ve 1ngred1ent per pound of product

REGENT 3G, _granular product for at plant m—rurrow apphcatron to field
~_corn. The label instructs that all granules, mcludmg thoser at the ends of turn rows, should

be lightly mcorporated i T IR
~ Active Ingredrent Frproml ....... e, | 3% |

- Inert Ingredrents .......... et e e «;«,.‘.97%" <

Regent 4SC isa ﬂowable concentrate. ‘It is applied into the furrow as a solid stream after

drssolvrng in water or hqurd fertlhzer

. ActrveIngredrent Flproml...i.......; ........ o A0%
Inert Ingredrents ...... eerebieniis e 00%




,Application Methods, Directions, and Rates :

KR Apghcatlon Tmnng

i 80 WG Make one in furrow apphcatlon at plantmg time only.} i |

, 4
, 1,5G: ‘A s1ng1e apphcatlon is made at plantmg only.-

;.aG A s1ng1e apphcatlon made at plantmg only

v :4SC One in ﬁlI‘I'OW apphcatlon at plantmg only B : :
(More detailed mformatlon regardmg label 1nstruct10ns is 1nc1uded as an’ addendum to this
rev1ew) R R L v,

Environmenta] Hazard Statements(excerpted from labels)
RegentlSG e e SR R e
* This pesticide is toxic to aquat1c and estuarme orgamsms (ﬁsh and mvertebrates) Do not
 apply directly to water, or to areas ‘where surface water is ‘present or to intertidal areas -
below the mean high water mark. Runoff from treated areas may be hazardous to aquatic
organisms in neighboring areas. Cover, incorporate or clean up granules that are spilled
‘during loading or visible on soil surface in turn areas. Do not contammate water when
d1sposmg of equlpment wash. water S
REGENT 80WG and REGENT 4 SC Labels - »
For terrestrial use. This pest1c1de is toxic to birds and aquatlc and estuarme orgamsms '
(fish and 1nvertebrates) Do not apply directly to water, or to areas where surface water is
present or to intertidal areas below the mean high water mark. Runoﬁ“ from treated areas.
- may be hazardous to aquatic organisms in nelghbormg areas Do not contarmnate water
B when d1spos1ng of equlpment wash water. ‘ ‘ .

E REGENT 80 WG Label Only \
. This pesticide is highly toxic to bees exposed to dlrect treatment or re51dues on bloormng .
- crops or weeds. Do not apply this product or allow 1t to drlft to bloommg crops or weeds o

if bees are v151t1ng the treatment area. o

REGENT 3G ‘
For terrestrial use. ThlS pest1c1de is toxic to bxrds and aquatlc and estuarine organisms
(ﬁsh and 1nvertebrates) Do not apply directly to water, or to areas where surface wateris .

"+ present or to intertidal areas below the mean high water mark Runoff from treated areas
' may be hazardous to aquat1c organisms in neighboring areas ‘Cover, incorporate, or clean

B up granules that are spilled durlng the loadmg or-are v151ble on the soil surface inturn. -




' ;,_B.‘

 areas. Do not contaminate water by cleamng equ1pment or

dlsposal of wastes Do not

" contaminate water when d1sposmg of equlpment washwaters ‘

: Exposure Charactenzatron

ENV[RONMENTAL FATE ASSESSMENT ‘

o ',Envn'onmental Fate Summary

- fipronil residue movement into ground and surface waters Fip:

L Based on supplemental and acceptable data, ﬁproml d1551patlon

photodegradatlon in-water, microbially mediated degradatlon 3
fipronil is relatively persistent and. immobile in tefrestrial enviro
determination of the environmental behavior of ﬁproml is more,

appears to be dependent on - .
and soil binding. Data indicate that

nments. In aquatic environments, a
tentative because soil and aquatic

“metabolism studies provide contradictory data on fipronil per51stence to mlcroblallv mediated

degradative processes. Photolysis is expected to be major factor 'in control]mg fipronil dissipation in

its degradates have a moderate to high sorption affinity to soil,

R aquatic environments. Fipronil degrades to form persistent. and immobile degradates. Since fipronil and

kt is likely soil sorption will control
onil and its degradates, however .can

have the: potent1al to'move in very vulnerable soils (e.g., coarse-textured soils with low organic matter -
- content). Fipronil is expected to move (pnmarﬂy in dissolved state) with runoff water into surface
waters.. In-furrow ﬁproml apphcatlona are expected to hmlt runoﬁ' potent1a1 :

‘«'»,anronmental Fate Assessment

F 1pron11 is stable (ty >30 days) in pH 5 and pH 7 buffer soluti
pH 9 buffer solution. The major hydrolysis degradate is RPA 4.00766 (5-amino-3-carbamoyl- 1-(2,6-

'dlchloro-4-tr1ﬂuoromethy1pheny1) 4-trifluoro- methanesulﬁnyl pyrazole Photodegradation of fipronilis .

a major route of degradation (photodegradatlon in water half—hfe—3 63 hours) in aquatic environment.

- - In contrast, fipronil photodegradation on soil surfaces (dark control corrected half-life=149 days) does
' not appear to a major degradation pathway. Major photolysis products of ﬁproml are MB 46513 (5=

amino-3-cyano-1-(2,6- d1ch1oro-4-tr1ﬂuoromethyl-phenyl) 4-tr1ﬂuoro-methylpyrazole 350, and RPA
104615 (5-amino-3-cyano-1-(2,6-dichloro-4-trifluoro methyl p‘henyl) pyrazole—4—su1fomc acid). The *

- Fipronil degradatlon n terrestrlal and aquatlc systems appears

B - mediated processes. In aerobic mineral soil, fipronil is moderat

300 days). Major aerobic soil degradates (>10% of applied of

o (5-amino- 1-(2,6-dichloro-4-trifluoro methylphenyl) 3-cyano-4-

‘Minor degradates (<10% of apphed fipronil) are MB 45950 (5

trifluoromethylphenyl)-3- cyano-4-tnﬂuoro -methyl-thio-pyrazo ,
116-130 days) in-anoxic aquatic environments: Major
- anaerobic aquatic degradates are MB 45950 and RPA 200766,

moderately persistent (anaerobic aquatic t,, =

- chemical degradation of ﬁproml appears to be dependent predo mmately on photodegradatlon in water
" and, to a lesser extent on alkahne-catalyzed hydroly51s ;

to be controlled by slow microbially- ,
ely per51stent to persistent (t,,= 128 to -
fipronil) are RPA 200766 and MB 46136
trifluoromethyl- sulphonyl-pyrazole)
~amino-1-(2,6-dichloro-4-

le)and MB46513. ‘Fipronil also is -

‘ Supplemental aerobic aquatic -

metabohsm data indicate that ﬁproml degradation (t1,2—14 days) is rapld in aquatlc env1ronments w1th

on and hydrolyzes slowly (tl,2 28 days) in



stratified redox potentlals These data contradlct the longer ﬁproml persrstence reported n anaeroblc
aquat1c and aeroblc soxl envuonments ~. - R :

" Fipronil has a moderate sorption afﬁmty (Kf—4 19t0 20 69 mL/g, 1/n=0. 938 to 0. 969 Kor 427 to
1248 mL/g) on five non-United States soils. Fipronil sorpt1on appears to be lower (K< 5 mL/g) on ;
: ‘coarse-textured soils with low organic matter. contents. Desorption coeﬁiments for fipronil ranged from
- 7.25to 21.51 mL/g. These data suggest that fipronil sorption jon soil is not a completely reversible | '
‘process. Since the fipronil sorption affinity correlates with soil orga.mc matter content, ﬁproml mob1l1ty
. may be adequately described usmg a Koc part1t1on1ng model. So1l column leachmg studies’ conﬁrm the
v 1mmob1hty of ﬁproml : . : ‘

N Conclus1ons regardmg the environmental fate of ﬁproml degradates except MB 465 13 aremore
_tentative because they are based on a preliminary review of i 1ntenm data not-a formal evaluation of a

o fully documents. study report. Since discernable decline patterns for the fipronil degradates were not

_observed in metabolism studies, the degradates are assumed to be persistent (t,,~700 days) to
microbially mediated degradatlon in terrestrial and aquatic envrronments However, the ﬁproml i
degradate, ‘MB46136; rapidly photodegrades (t;>=7 days) in water Radiolabelled MB 46513, applied at -
0.1 ug/g, had an extrapolated half-life of 630 or 693 days in loamy sand soils when mcubated -aerobically
in the dark at 25°C. The major metabolite of MB 46513 was RPA 105048 (5 -amino-3- carbamoyl-l-
(2 6-dichloro-4- tnﬂuoromethylphenyl)-4-tnﬂuoromethvlsulfonyl pyrazone)

- : F1prom1 degradates have relatlvely low potential mob111ty because of a moderate to hlgh sorption afhmty' -

. ‘to soil. Organic carbon partitioning coefficients for fipronil degradates can range from 1150 to 1498
ml./g for MB 46513, 1619 to 3521 mL/g for MB 45950, and 1448 to 6745 mL/g for MB 46136. The = -
“high sorptlon afﬁmty of fipronil degradates is expected to lmut movement into ground and surface
“water. S ‘ N },

o anrestnal field studies confirm observations of the relative per51stence and 1mrnob1hty ‘of fipronil ‘
~residues in laboratory studies. Fipronil, formulated as a 1% granular, had half-lives of 1.1 to 1.5 months -
‘on bare ground in North Carolina (NC) and. Florida (FL), 0.4 to 0.5 months on turfin NC and FL, and

" 3.4 to 7.3 months for in-furrow apphcatlons on field corn in Cahforma (CA), Nebraska (NE), NC,. and
: Washmgton (WA). T he fipronil degradates MB 46136, MB45950 and RPA 200766 were detected in

- the field studies. F1proml residues were predominately detected in‘the 0 to 15 cm soil depth at all test .
sites. However, there was detection of fipronil, MB 45950, MB 46136 and RPA 200766 at a depth of ~
“15 to 45 cm for in-furrow treatments on coarse sandy loam soﬂ in Ephrata, Washington. Although the
field dissipation half-life of individual residues was not reportéd the half-life of combined fipronil
residues (including ﬁproml MB 46136, MB 465 13, MB 459SP and RPA 200766) ranged from 9 to 16

’months . L 7 | ] _

S r y
The b1oconcentrat1on factor for rad1olabelled fipronil was 321X in whole ﬁsh, 164X in ed1ble tissues,
and 575X in non-edible t1ssues Accumulated fipronil res1dues were e11m1nated (>96%) aﬂer a 14- day
depuratlon perlod . T e L) r ,




' "DEGR’A’DATION

Hydrolysis (161-1)
MRID No. 42194701

Radlolabelled ﬁproml was stable (<3% degraded by dav 30 posttreatment) in pH 5 and pH 7 buﬁ"ered
"solutions and hydrolyzed slowly (t,,=28 days) in pH 9 buffer solutions. The major degradate of ﬁproml
was RPA 200766. In pH 9 buffer solution, RPA 200766 reached a maximum concentration of 51.7%
of apphed rad10act1v1ty at 30 days posttreatment These data suggest that abiotic hydroly51s of fipronil

~isan alka.hne-catalyzed degradatlon process ,

T he study (MRID 42194701) fulﬁlls the hydrolysrs (161 1) data requ1rement for ﬁproml No: addrtlonal
data are needed at th.lS time. ;

' Photodegradatxon in water (161-2) . L Co e o
- MRID No. 42918661 \ “ I "
- Ref#ID: ACD/EAS/Im/255 (Intenm Study) R A TS '
- Radlolabelled ﬁproml had a half life of. 3 63 hours in pH 5 buifer solutlon When 1rrad1ated with Xenon
" light. There was no ﬁproml degradation in the dark controls. Two degradates, MB46513 and RPA
104615, were identified in irradiated test samples. MB 46513 reached a maximum concentration of
~43% of applied radloacuvrty at 6 hours postexposure. RPA/104615 reached a maximum
concertration of 8% of applied radioactivity. One umdentrﬁed degradate, characterized as w1th a.
. molecular weight of 410 a.m.u., reached a maximum concentratlon of #5.5% of apphed radloactmty :
" Radioactive volatlles Were not detected (<0.04% of apphed radroactrvrty) in ethylene glycol and NaOH
gas traps - L . o : 3 . ‘
'The regrstrant submrtted interim photoly51s data (Ref #ID ACD/EAS/Im/ZS 5) on MB 46136.
~ - Preliminary review suggest the interim data should fulfill data |gaps in the comprehensive environmental
fate assessment for fipronil. EFED, however reserves final Judgment on data acceptance pending «
review of a complete data subrrussxon R '

- The study (l\/[RID 42918661) fulfills the photodegradatlon in water data requrrement (161-2) No
- additional data are needed at this time. : , :




B " degradates of fipronil were identified as MB 45950 (< 5%),.

- sand soils when incubated aerobically in the dark at 25°C. Major metabolites wer

Photodegradatlon on soil (161-3)
- MRID Not 42918662 e

Radlolabelled ﬁproml had a half- hfe of 34 days (dark control corrected half-hfe =

o

lO‘days) on loam soil-

- when exposed to intermittent (8 hour photodegradation period) Xenon light.  Radiolabelled fipronil had

a half—hfe of 49 days in dark controls. ' Photodegradates were RPA 200766 (11%

46136 (4% of applied), MB 45590 (1.91% of applied), MB 46513 and RPA 1046
applied). Organic volatiles were not detected (<0.5% of" apphed) in the gas traps fr
- control samples: However, carbon d10x1de evolutlon was detected (2 5% of apphe

samples R 5 , ' S '}

- ‘The study (MRID 42918662) ﬁrlﬁlls the photodegradatron on sorl data requrreme
" No additional data are needed N
at th1s tlme

' MRID No. 42928663 =

. Aerobic soil metabolism e RS l
|
MZR]])No 44262830 . |

ofa applied), MB-

15 (each at 8% of
om irradiated or dark -
>d) from irradiated

nt (161-3) for fipronil,

Radlolabelled ﬁproml applied at 0.2 p.g/g, had. half-hves rangmg from 128 to 308

days in sandy loarn

- and sand soils when incubated aerobically in the dark at 25°C. l Major degradates of fipronil were-
-identified as RPA 200766 (27 to 38% of applied) and MB 46136 (14-24% of apphed) ‘Minor -+ %

(1% of applied). Addmonally, six unidentified degradates were detected (each <

46513 (1% of applied), and MB 45897

4% of applied

~radioactivity) in 'sandy loam and sand soil samples. No’ discernable decline pattern‘s were observed for o
~ the fipronil degradates during the testing period. Unextractabld radioactivity acconnted for 6 to 15% of

“the applied radioactive fipronil. Radroactrve volatlles (orgamc J+ COZ) did not acc
~-amount of applred radxoactmty R l P .

‘Radiolabelled MB 465 13, applied at 0 1 p.g/g, had an extrapolated half-hfe of 630

Land 693 days in loamy

Funt fora drscermble

RPA 105048 (5-

- amino-3- carbamoyl 1-(2, 6-d1chloro-4-tr1ﬂuoromethylphenyl)-4-tnﬂuoromethylsull'onyl pyrazone). RPA
1105048 reached a reported maximum concentration of 0.014 ppmand 0.017 (14"/: and 17% of applied,

respectively). In addition, an unidentified degradate was detec
' ppm or 3% of applied radroactmty Radrolabelled volatxles (01 gamc + COZ) were
~ ‘applied radroactmty) o 5 : s , o

The registrant ‘submitted aerobic soil metabolism data for MB 46513. Since nca
. data are available for the other ﬁproml degradates, it is assumed the‘ﬁpronil degra
(t,,=700 days stable) in terrestnal enwronments ' : o

ted at a maximum concentration of 0 003

also detected (<2% of

srobic soil metabolism
dates are persistent




‘ _The study (MRID 42928663) in conJunctlon Wlth the degradate metabohsm study (MRID 44262830),‘
~fulfills the aerobic soil metabolism (162-1) data requ1rement for parent ﬁproml and MB46513. No
additional data are needed at this time. ‘EFED notes the reglstrant assumes that fipronil degradates
‘MB45950 and MB46136 are persistent in terrestrial environments. Further refinement of the
* comprehensive fate and exposure assessment for. ﬁproml would addltlonal data on aeroblc soﬂ
- metabolism of MB45950 and MB46136 : -

Anaeroblc Aquatlc Metabohsm (162-3) ‘ e
MR[D\Io 43291704 RS _ I

R Radlolabelled ﬁproml apphed at 0.7 5 ppm in water or 1. S pprd 1n 5011 had half hves of 116-130 days i in
- anaerobic pond water/sediment when incubated under N, in the dark. Major degradates of fipronil were
 MB 45950 (47% of applied) and RPA 200766 (18% of apphed) MB 45950 was predominantly -
- detected in the soil extracts. In contrast, RPA 200766 was ddtected in both water and soil extractq
- Numerous minor degradates (<6% of the applied rad1oact1v1ty) were detected in soil and water extracts _
Unextractable radioactivity accounted for 18% of the apphed radloactwe fipronil.

)

L The study (MRID No. 432917 04) fulﬁlls the anaerobic aquatlc metabohsm (162 3) and anaeroblc so11

: (162-2) data requlrement for fipronil. No addltlonal data are n‘eeded at thlS time,

] Aeroblc Aquatlc Metabohsm (162 4)

| MRIDNo.44261909

B Radlolabelled ﬁproml apphed at 0.05 ppm (w/w) rap1d1y degraded "(tl/27=‘14,5 dajrs) in sandy loam soil

c ~ 'when incubated under stratified redox conditions in the dark at 25°C. - Parent fipronil had a maximum - -

concentration of 0. 0497 ppm (O 05'ppm apphcatlon rate) at time 0 (1mmed1ate1y posttreatment), O. 0009 '
- ppm at 90 days posttreatment and <0.0003 ppm at 365 days|posttreatment. Major metabolites of
~ fipronil were MB 45950 (82:58% of apphed at 365 days posttieatment) and RPA 200766 (11.09% of -
applied at 60 days). Minor metabolites were RPA 105048 (7. 73% of apphed) and MB 46513 (0.33% of =~ °
- applied). Two unidentified metabolites had maximum concen‘tratwns ranging from 3.34 t0 4.58%
- Organic volatiles had a maximum cumulative concentration'of|0.0005 ppm. Radloactlve CO, had a.
/ maximum cumulatlve concentratlon of 0. OOl ppm (% of apph d) o , s i
" The study (MR]D 44261909) prov1des supplemental data on aeroblc aquatic metabohsm of ﬁproml
- - The data are deemed supplemental because the aerobic aquatlc metabolism data contradict the degree of ‘
o .ﬁproml persistence observed in anaerobic aquatlc and aerobic Eoﬂ laboratory studles The registrant '

- should provide a complete explanatlon for the rapid degradau}n half-life (t,,=14 days) of fipronil under

the experimental conditions. The aeroblc aquatic metabolism (162-4) data requirement is not fulfilled at o
this t1me Additional data are needed to address dlsparate results i m the reported metabohsm studies.

5e




‘/ Addltlonally, the reg1strant assumes that ﬁproml degradates MB46136 MB46513 and MB45950 are o

stable in aerobic aquatic environments.  Further refinement of the comprehens1ve fate and exposure
assessment for fipronil would require addmonal data on aeroblc aquatlc metabohsm of MB45950

' MB46136 and MB45950

: MOBILITY

Leachmg moblhty studv (163—1)
k MRID No. 42918664 '
MRID No. 43018801 and 44039003

- f Radlolabelled ﬁproml had Freundhch coefﬁc1ents of 4 19 mL/g (l/n"O 947 K = 1248) for sand loam -
soil, 9.32 mL/g (1/n=0.969; K= 800) sandy clay loam soil, 10.73 mL/g (1/n=0 949; K, =673) for

o ‘Speyer 2.2 soil, 14.32 mL/g (1/n=0.947; K,.=427) for sandy clay loam soil, and 20.69 mL/g (1/n="

- 0.969; Koc=486)for loam soil. Desorption coefficients for ﬁproml ranged from 7.25 to 21.51 mL/g.

- Fipronil sorptlon appears to be lower (K< 5 mL/g) on coarse-textured soils with low organic' matter

' contents. These data suggest that fipronil sorption on\soﬂ is not a cornpletely reversible process. Since

the fipronil sorption affinity correlates (r= 0.97) with soil orgamc matter content, fipronil mobility may -
- be adequately described using a K part1t10mng model. Soﬂ column 1each1ng studles conﬁrrn the ‘
. '-potentlal 1mmob1llty of ﬁproml - o »
, e . _ ,
b Radlolabelled ﬁproml was relatively 1mmob11e (>80% of the apphed rad10act1v1ty in the 0-to-8 cm
- segment) in soil columns for five different foreign soils including a German loamy soil, Manmngtree UK
“loamy sand (called sandy loam in study) Manningtree UK loam, French sandy clay loam (1), and

. French sandy clay loam (2). In the Manmngtree UK loamy-sai nd soil, however, radiolabelled fipronil

~ residues were detected in the 0- 14 cm segment. Radioactive ﬁproml residues (1 8% of applied) were
, detected in leachate samples from all test soils. Leachate res1dues were not 1dent1ﬁed

fP\adlolabelled MB 46513 had Freundlich adsorpuon coeﬁiments of 4. 3 m/ g (Ko;-l 150 mL/g) ‘ferksand

soil, 5.1 mL/g (K= 1498 mL/g) for loamy sand soil, 5.5 rnL/g (K=1164 mL/g) for silt loam soil, 152
mL/g (K =1245 mL/g) for clay, and 69.3 mL/g for pond sed1ment (K=1392). Initial desorption

. coefficients of MB46513 are 5.8, 5.9, 6.2, 14.7, and 66.2 mL/g for sand, loamy sand, silt loam, clay, and
pond sediment, respectwely Al soils and sediment showed increasing K, values (cycle 2 Kaes values

" ranged from 6.9 to 73.6 mL/g and-cycle 3 K, values ranged l‘Jrom 9.5t0 85. 9 mL/g) for successive

- desorption cycles These data suggest that MB 45950 sorptlon on soil i not a completely revers1b1e )

~process.

" The degradates MB 45950 and MB 46136 have a moderate to h_1gh sorptlon afﬁmty to organic carbon
. Interim data indicate MB46136 had K., adsorpt1on coeﬂiclents of 5310 mL/g in a silt loam soil, 4054

" mL/g in a sandy loam soil, 6745 mL/g in a loam soil; 3486 mL/g in a sandy clay loam soil, and 1448

mL/g in silt loam soil. MB 45950 had K, adsorptlon coefficients of 2404 mL/g in a silt loam soil, 3120~

~mL/gina sandy loam soil, 2925 rnL/g ina loam sou 3521 mL/g ina sandy clay loam soil, and 1619 :
rnL/g in sﬂt loam so1l : o




Aged soil column leachmg stud1es demonstrated 1mmob1l1ty of RPA 200766 MB 45950 ‘MB 46136 and |

~ RPA 104615. RPA 200766 was detected (2-17% of applied) in all soil columns except the Manningtree: - -
" sandy loam. Detections of MB 45950 and MB 46136 were more sporadic in soil columns. Radioactive - .

residues were detected (<1to 4% of apphed radioactivity) in leachate samples Leachate residues -
- ‘were not 1dent1ﬁed ’ : : :
- The unaged res1due moblhty studles (MRID No: 43018801 and 42918664) fulﬁll the batch ‘
equilibrium/adsorption-desorption data (163- 1) requirement for fipronil. The aged residues mobility
“studies (MRID No. 43018801 and 42918664) in conjunction ‘with batch equilibrium studies on MB -
‘46513 (MRID 4426283 1), MB 46136 and MB 45950 (Thelssen 10/97) should fulfill the aged portion
‘of the 163-1 data requirement. EFED notes the batch equilibrium data for MB 46136 and MB 45950
were taken from interim reports.. Complete study submissions for the mtenm reports are needed to
. conﬁrm the val1d1ty of the batch equ111br1um data. ~ : :

|

\ DISS]PATION

. Terrestrial field dlsmpatlon (164—1) T
. MRID No. 43291705 43401103, 44298001 o ‘v SR . - <

F1proml applled as REGENT l 5G at an in furrow rate of 0. 13’ lbs a.i/A, had d1ss1pat10n half 11ves '
ranging from 3.4 t0 7.3 months in a loam soil in San Juan Bautlsta CA, a clay loam soil in York NE, a
~sand soil in Clayton NC, and a loamy sand soﬂ in Ephrate WA Degradatlon products of ﬁproml .
 detected in field soils were MB 46136, MB 45950 and RPA 200766 Fipronil residues were ‘detected
predommately in'the top 0 to 15 cm soil depth at all test sites. | However there was detection of fipronil,

- MB 45950, MB 46136 and RPA 200766 at a depth of 15 to 45 cm for in-furrow treatments on coarse

‘sandy loam soil in Ephrata, Washington. Although the field d‘lss1pat1on halftlife of individual residues '
‘was not reported, the half-live of combined fipronil residues (mcludmg ﬁproml MB 46136 MB 46513

MB 45950, and RPA 200766) ranged from 9 to 16 months

- Fipronil, applled at a rate 0of 0.05 Ibs a. 1/A, had d1ss1pat1on half-hves of 1.1 months for bare ground on
~ sand soil in Florida, 0.4 months for turfon a sand soil in Flonda ‘1.5 months for bare ground on loamy
- sand 'soil in- North ‘Carolina, and 0.5 months for turf on- sandy loam soil in North Carolina. MB 461 56

' and RPA 200766 were detected (>2 pg/kg) in field soil samples “MB 46136 had 2 maximum

- concentration ranging from 5. 6 to 8.9 pg/kg at 2-3 months post treatment. RPA 200766 was detected
in bare ground samples at a maximum concentration of 3.7 pg/kg at 3 months posttreatment. Desplte
excess rainfall/irrigation levels, the ﬁproml residues remamed in the upper 6 inch soil layer at'each

- location during the 4 month testing period. Although the field dlssrpatron half- life of individual re51dues :

- was not reported, the half-live of combined fipronil residues (mcludmg ﬁproml MB 46136, MB 46513, -

“MB 45950, and RPA 200766) ranged from 2.5 to 5.33 months. EFED notes there was ‘generally a poor

it (R2=0.3 to 0. 7) of the ﬁrst-order degradat1on model to desl:rlbe combmed ﬁproml re51due ! .
dlss1pat1on -

N - B . o . . : . ~
! [ : . T !




CUAL

- REBUTTAL The regxstrant prov1ded a rebuttal (MR]D 44298001) to the EFED review of in furrow
field d1ss1pat1on of ﬁproml (MRID 43401103). EFED stated that "additional terrestrial field data may be
needed for turf and spray applications > 0.05 Ib a.i./A". The registrant stated that the Regent 8OWG ‘

and Regent 1.5G formulations will have similar behawor because 1.) they are applied at the same rate,

2.) the environmental behavior of formulations should be similar because both formulations, applied

_ either as clay suspension forrnulatlon or direct spray appl1cat1on on soil, will be controlled by sorption

on soil or clay surfaces, and 3.) field d1ss1patlon studies for- 1n-ﬁ1rrow Regent 1.5G use on com (MRID

- 43401 103) has similar rates and routes of d1ss1patlon of Regent 80WG (MRID 44262826, 44262827,

- 43401103, and 432917 05) on turf, cotton, or potatoes. Therefore the registrant asssessed that in<-

futrow ﬁeld dissipation studies for REGENT 1.5 (MRID 43401 103) are sufficient to demonstrate ﬁeld

" d1ss1pat1on ‘behavior of fipronil from in-furrow use of REGENT 80 WG. EFED accepts the reg1strant

rebuttal that field dissipation studies on in-furrow use REGENT 1.5G at 0.13 Ibs a.i./A can supportin - -
furrow use of REGENT 80WG at 0.13 Ibs a.i. /A. Acceptarice of the reg15trant s rebuttal is based on the

- fact the mode of application and application rates are similar for the REGENT 1.5G and REGENT .

;\_ “80WG. Additional field data. may be needed to support new formulatlons apphcatlon methods and
app11cat1on rates. ‘ s ,

The studies MRID 43291705 and 43401 103 in conJunct1on w1th the reg1strant s rebuttal (MRID r
- 44298001) satisfy the terrestrial field dissipation (164- 1) data requirement for in furrow use of fipronil .
* on field com. No additional data are needed to support in ﬁarrow ﬁproml uses on field corn at

: o app11cat1on rates <0.13 Ibs a. 1/A

‘ACCUMULATION .

 Fish Accumulatlon (165-4)
MRID No. 43291706 43291707 44298002

B The bloconcentrat1on factor (BCF) of radlolabelled ﬁproml apphed ata constant concentrat1on of =900
* ng equiv.L* in bluegill sunﬁsh was 321X in whole fish, 164X in edible tissue, and 575X in non-edible

- tissues. Major fipronil res1dues in fish tissues were tdent1ﬁed as MB 46136, MB 45897, and MB 45950.

_ Inedible fish tissues, the maximum residue concentration was 55% of accumulated for MB 46136, 14%
“of accumulated for MB 45897, and 9% of accumulated for MB 45950.. In inedible fish tissues, the
- maximum residue concentration was 59% of accumulated for MB 46136 23% of accumulated for MB

- ~'45897 and 9% of accumulated for MB 45950. In whole fish tissues, the maximum residue -

concentration was 28% of accumulated for MB 46136, 24% of accumulated for MB 45897, and 9%wof
. accumulated for MB 45950. RPA 200766 was as a minor degradate in fish tissues. Accumulated '
o ;ﬁproml re51dues were eliminated (>96%) after a 14 day depuratlon penod :

, REBUTTAL The reglstrant prov1ded a rebuttal (MRID 44298002) to the EFED rev1ew of
- bioaccumulation in fish studies (MRID 43291706 and 43291707) 'EFED stated that "storage stablhty

~ data for tissue samples and the length of storage of tissue samples were not reported ‘These data are -

needed to validate the tissue characterization data." The registrant stated that storage stability
1nformat1on were prov1ded by chromatographlc proﬁhng of ﬁproml re51dues from stored tlssue samples




' overa 4 5 month storage penod Chromatographxc proﬁhng showed that 1 new. GC retentlon peaks were .
- not present over the 4 to 5 month storage period (Figures AIIS, page 34- 39). The registrant also stated

- the storage stablhty information of fipronil residues in fish tissues is sufficient to meet the Health Effects

‘Division guidance on the conduct of storage stability studies. Additionally, the registrant stated that
ﬁproml re51dues were shown to be stable for 2 years in ammals tlssues (MRID 43 884008)

EFED accepts the reglstrant s. rebuttal that sufficient mformatron was subrmtted to illustrate stab111ty of
fipronil residues in fish tissues. EFED notes that storage stability samples should be prepared along with
- - spiked samples at the initiation of laboratory studies and should be treated exactly like the test samples.
The frequency of analysis depends on the stability of test res1dues but should at a minimum be analyzed
‘at the 1mt1atron and termination of the study In future studies, | storage stablhty stuches should be
performed in th1s manner. : : :

: The*studie's,MRID 43291706 and 43291707 in conjunction with rebuttal comments, MRID 44298002,
satisfy the bioaccumulation in fish (165-4) data requirement. No additional data are needed at this time.
Water ReSourcev Asse‘ssi‘nent\ ; RSN
K Smce fipronil is bemg reglstered for such a w1de1y grown crop as ﬁeld corn the water resource
assessment will focus the major corn production regions. . The geographic distribution of field corn 1s

*_associated with the followmg major resource land areas: (MRLAS) 1) Central Feed Grains-and

Livestock Region; 2) Atlantic and Gulf Coast Lowland Forest and Truck Crop Region; 3) Eastern -
Section of the South Atlantic and Guif Slope Cash Crop, Forest, and L1vestock Region; 4) Northern
Atlantic Slope Truck, Fruit, and Poultry Region; 5) Lake: States Fruit, Truck, 6) Western Great Plams
and Irrigated Region; and 7) Northern Great Plains Spring Wheat and Dairy Region (Austin, 1972).
" These regions are predominately representatlve of the range climatic conditions found in the eastern
two-thirds of the United States. The precipitation gradient can range from 50 inches in the Northern
Atlantic Slope Truck, Fruit, and Poultry Region to 20 inches i 1n the western section of Western Great -
- Plains and Irrigated Region. Although the distribution of precrpltatlon vanes among the corn growmg
regrons 1t is generally hlghest from late spnng to rmdsummer ' »
Further ana1y51s of the corn productlon area 1nd1cates some locahzed regxons have a h1gh pest1c1de v
‘vulnerability index for contamination of shallow ground water ‘because of the presence of Group A soils.
‘(Kellog et al., 1992).. These regions are the coastal plains of Georgla S. Carolina, and N. Carolina; the
eastern sectlon of Nebraska; the eastern'shore region of Lake Ontario; and the Delmarva Peninsula area. -
‘Many of these. areas (e:g., Delmarva Peninsula) border’ sensmve natural habitats. The majority of the

" corn growing area are- classified as Hydrologic Group B soils. l These soils are characterized by

*moderately high to high saturated hydraulic conduct1v1t1es (KSA,—O 3610 3.60 cm/hr) with deep to very

© "+ deep ground water and are of limited concern for groundwater contamination. The major Group B soil

- subgroups are classified as Argiudolls, Hapludolls Hapludalfs, Dystrochepts Small areas of -

- concentrated Group C soils are found in Ohio, southern Iowa \and Ilinois, and Eastern Indiana. The
major Group C soil subgroups are Hapludults and Hapludalfs - Also, the Gulf coast region of Texas

‘ con51st of hlgh concentratlon of Group D soils. The maJor Grpup D soil subgroups are Ochraquults

R V2




: Haplaquolls Humaquepts and Pelluderts Group c and D soﬂs are more prone to surface water runoﬁ‘ ‘
. because of loWer saturated hydraullc conduct1v1t1es and./ or relatlvely hrgh water table

!

| V’SURFACE WATER ASSESSMENT .

' Based on the enwronmental fate assessment ﬁproml and its degradates (MB 46513 MB 46136 and MB -

© " 45950) can potentially move into surface waters. Since. fipronil is used as an- in-furrow. application on-

~ field corn, the runoff potential of fipronil residues is’ expected 1 to be lower than for unincorporated

' surface application techniques. . However the per51stence of parent ﬁproml (t, ,2-128 to 300 days) and its

“transformation products (t,,=700 days) may. allow for a-substantial fraction of fipronil resrdues to be

* available for runoff months after application: Fipronil and its transformation products have a moderate -

~ to high binding affinity (K, values 4 to 20 rnL/ g) to mineral soris Although fipronil and its’ degradates A
~ exhibit moderate soil sorption aﬂ’.’t’mtxes these cornpounds are expected t0 exist in runoﬂ’ Waters
"prtrnanly mthe dlssolved state. - SR @t : ‘

' The cllss1patron of ﬁproml m surface water should be dependent on photodegradatlon in water {tp=
-3.63 hours) and, to a lesser extent, rmcroblai-medlated degradation (t,, = 128 and 300 days for aeroblc L
.soil; 116 to 130 days for anaeroblc aquatic; 14 days for aerobic aquatic rnetabohsm) ‘Since . <~ v
photodegradatlon is a major route.of degradation for fipronil, its dissipation is expected to be dependent

. on physical components of the water (i.e. sediment Ioadmg) which affect sunlight penetration. For

- example; fipronil is expected to degrade faster in clear, shallow water bodies than in murky and/or |
deeper waters. Since fipronil and its transformation products have moderate. soﬂ-water partttlomng

: _coeﬂicrents bmdmg to sedlments rna,y also be a route of dissrptttton

, ‘The followmg data were used as mput for the GENEEC and PRZM/EXAMS modehng of ﬁproml

Parameterf’\ " T 'Value 'Source

oSl 727mL/g]‘.]f SR imm44039003.

\ .Aeroblc sorlhalfllfe o 128days - 1 MRID42918663 ‘
Photolysishalflife -~~~ 0lédays = | MRID42918661
HydrolysispH?7 ~~ "~ ~ Stable -~ . MRID 42194701

'v‘Aerobchquatlchalfhfe S . Stable® S o

- .‘water solublltty ‘ D - 24mgL. .~ "EFGWB one-liner .
1- MeanKoc value o o S |

- 2-F 1proml is con51dered to be stable in aerobrc aquatrc enwronments because the aerobrc aquatrc .
~ metabolism study (\/IRID 44261909) was. deemed as supplemental data.

Based on the Tler 1 GENEEC surface water rnodelmg, the maxnnum ﬁproml concentratlon in surface

- water is not likely to exceed 2 ug/L (Table 1). Tier Il PRZM-EXAMS modeling indicates the 90%

percentrle maxunum ﬁproml concentratron mn surface water 1s not hkely to exceed 0.7 pg/L (Tablel e

i
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-
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“Z'—’Flgure 1).. An earlier T1er 11 assessment on ﬁproml mdxcates the 90Lh percentlle maximurn concentratxon L
of fipronil is not likely to exceed 0.280 ug/L. Based on PRZM-EXAMS modeling, the acute and. ‘

s chronic drmkmg water concentration for ﬁproml is not hkely to 0.715 and 0.276 pg/L, respectively. -

The Tier 11 assessment was. conducted on a corn site in Yazoo County, Mississippi (MLRA-134). The

 soil on the siteis classified as a Loring silt loam (ﬁne-sﬂty, mixed, Thermic Typ1c Fragiudalf). Please see
‘ ﬁattached PRZM—EXAM assessment. . The Tier I assessments were conducted on a soil with a very ‘

dense “hard pan’ * horizon commonly known as a fragipan. A fraglpan can encourage lateral flow of

. ‘water because of water impedance through the soil proﬁle The 5011 hydrology eﬂ'ects assoma’ted w1th
the presence of a ﬁ'ag1pan were not con51dered in the modelmg : ‘

Table 1: Fx roml EECs from In Furrow Use on Com

GENEEC(parent) | _

* .

~ *1in 10 year EECs are reported.

~Figure 1: Maximum PRZM/EXAMS EECs for Fipronil Use on Yazoo, MS Corn Site -
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o EFED notes. drfferences nK mput parameters for current modehng and earher PRZM-EXAMS surface watter
" modeling. Earlier Tier II assessment was conducted using a mean K. of 803 mL/g (Mostaghmu 1996).

> Subsequent review of the available data suggest that this earlier K,. was inerror. . The correct mean K, of

fipronil is 727 mL/g. Although the surface water models are sensitive to K., the slight difference in ﬁproml K.

is expected to only slightly increase the estlmated environmental concentratlons The mean K wasused

o because there was an observed correlatron between Ky and soil orgamc matter.

o The lowest reported half life of ﬁproml (tl,2 128 days) was used as the representatrve aerob1c sorl metabohsm |

- -half-life of fipronil, Prehmmary analysis indicates the upper 90% percentile half-life value of the mean is much

‘greater than the highest reported value (t;,= 308 days). The hlghest e ported half-life is associated with"a low |
- organic matter. sand, which likely represents a soil type of limited microbial activity and is not characteristic.of

B corn growing regions. The lowest reported half-life is derived from a sandy loam soil, which is expected to be

- more representative.of soil under corn production. It should be noted that the use of the lowest half-life is a-
- departure from current EFED policy, which states that the 90" percentile of the mean should be used for o
. modeling purposes. However, the use of the lower half-life is not expected to alter. PRZM/EXAMS predlctrons' -
because the model is relatively 1nsens1t1ve with respect to thls parameter for moderately to persrstent ' ‘
compounds : o Lo , : A ] :

li C : S - N

The GENEEC and PRZM/EXAMS modehng assumes that ﬁproml is stable to aerobrc aquatic metabohsm E
This assumption was used because the aerobic aquatrc metabolism: data for fipronil was deemed as

N supplemental. EFED notes that rapid degradation of fipronil (t,,=14 days) in the aerobic- -aquatic metabohsrn

- study is inconsistent with both aerobic soil metabolism and anaerobic aquatic metabolism data on fipronil.

~Additionally, interpretation of the study results are further confounded by a highly stratified redox potential

" between the water and sediment phases. Therefore, a conservative assumpt1on of fipronil stabrhty was used

for GENEEC and PRZM—EXAMS modehng i - ’1/
- EFED conducted T ier 1 surface water rnodehng for the 1nd1v1dua1 degradates mcludmg MB 46513 MB 46136.
-and MB45950. Envrronmental fate properties of the fipronil degradates are shown in Table 2. EFED notes the -
environmental fate data for MB 46136 and MB 45950 were taken from interim reports. Prehmmary review of’
- interim data suggest the interim data should be satisfactory to fulfill ddta gaps in the comprehensive
environmental fate assessment. EFED however reserves ﬁnal ]udgment on data acceptablhty pendlng review
of final data subrmss1ons e ~ . ; o | :




Mean Koc - - 4208 mL/g 1290 mL/g 2719 mllg
Aerobic Soil ~ Stable  Stable Stable
‘Metabolism Half-life T - i ' o
. “Aqﬁeons Photolysis ;7days g - Stable’\i - Stable
Half-life AN ‘
|l Hydrolysis Halflife Stable ~Stable’ Stable
' .‘Aefobie Aquatic - , Stable » Stablel ‘ Stal\ﬁle* .
“{:Metabolism Half-life - . ' , L ' B EE R : ;
Water Solubility | 0,16 mg/L - 0.95 mg/L' 4 oimen
Application Rate* o003 o030 oo |7,
) dbsai/A) . o ’ ' . . ‘ . ‘
3 B P p ‘ — — 3 = " - Al " ]
References  RP#201555 | MRID RP 201578
 ACD/EASAm/255 | - 4426283{1 Theissen 10/97
 Theissen 10/97 44262830 S
.- ‘Theissen 10/97

*based on percent of degradate formatl.on in aeromc soil metébohsm studies .
* Based on the Tier 1 GENEEC surface water modeling, \the maximum éoncentration of fipronil residues in'

surface water is not likely to exceed 0.168 pg/L for MB 46136, 0.014 ‘ug/L for MB 46513, and 0.039 pg/L for
MB 45950 (Table 3). The EECs for the individual fipronil degradates are- highly dependent on the application
rate. Since the individual fipronil transformation products Tepresent only a fraction of the applied fipronil, the

apphcatlon rates of the fipronil degradates are representatlve of max1mi1m percentage of degradate formation in o

- aerobic soil metabolism studies. EFED notes that MB 46513 and MB \45950 are not major aerobic soil .
- _degradates of fipronil. A major photodegradate of fipronil, MB 46513‘ is not expected to be major degradate

- for in-furrow apphcatlons of ﬁproml The degradate MB 45950 appears to be formed in anomc to subox1c
“enwronments These condmons are not likely to be: representatlve of most surface soils.




»Teble 3: Fipronil Dej rﬁﬂateGENEEC EECsfor In Furrow Use on Corn

MB46136 | 0168 | 0152 | 0100 | 0062
lmBassis 0 | 0014 | 0013 | 0011 | 0009 |
I mBasoso | 0039 t 0036 | 0027 | o019 |

Txer i PRZM-EXAMS modehng for mdmdual ﬁproml degradates mdlcates that they are per31stent

o enough to accumulate in surface water bodies (Figure 2). Fipronil degradate concentrations from a 56- v

- year. PRZM—EXAMS simulation can accumulate potentially from 0. 005t03.9 pg/L for MB 46513

b - 0.004t0 2. 3 pg/L for MB45950, and 0.004 to 0. 89 ng/L MB46136; Probabﬂlstlc assessment. ofthe "
* fipronil EECs is not p0551ble because accumulation of residues ;ndlcate temporal dependence. -

(correlatlon) between successive years. EFED notes, however the Tier Il assessment assumes' long- ‘
term use of fipronil in an 1solated farm pond watershed.” Thls scenarlo is expected to be thhly
conserVatwe because the “farm~pon ’ runoff s scenano does not account for dﬂutlon
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Figure 2. Maximum PRZM—EXAMS EEC’s for Fipjrohil Degradates "
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GROUND WATERASSESSM]ENT ER

' ‘mobility in terrestrial environments.

- are those with low organic matter, coarse textured soils (eg.,
‘The fate data for ﬁproml and its degradates indicate a hlgher potential mobility on
-+ coarse-textured soils (sand or loamy sands) Such soils in the corn growing region are located

- anticipated that adequate incorporation of granules will limit ir

| ‘Uncertalnttes in the surface water assessment mclude 1 ) the ar'tual degradatxon rate of ﬁproml in
aquatic environments and 2.) the limited environmental fate data for fipronil degradates ‘The lack of

~ acceptable aerobic aquatic metabolism data prevents a complet ‘
' aquatic environments. Contradiction of fipronil half-lives among the various metabolism studies needs

e assessment. of fipronil degradatlon in

_to be addressed by the registrant. The lack of rnetabohsm half-lives for ﬁproml degradates also lnmts

‘confidence in' prediction of environmental concentrations. The

* metabolism data dictated the" conservatlve assumption that dégr
- terrestrial environments. Such an assumption suggests that ﬁp
' accumulate in terrestnal or aquatrc enwronments

‘The env1ronmenta1 fate data for ﬁproml mdlcate a moderate to

e concentranons in shallow ground water on hlghly vulnerable si

absence of or low conﬁdence in the
radates are “stable” in aquatic and
mnﬂ re31dues could potenttally

‘high per51stence and relattvely low

lased on the SCI-GRO model, acute drinking water

tes are.not likely to exceed 0. 055 ng/L

for parent ﬁproml 0.001 pg/L for MB 46136,.0.00026 p.g/L for MB 46513, and - 0.00036 pgfL for M_"B |
* '45950. Chronic concentrations are not expected to be higher than acute values Htghly vulnerable sites

ground water.

sands and loamy sands) and shallow

“predominately in the coastal plains of Georgia, South Carolina, and North Carolina; eastern section of

" Nebraska; the eastern shore region of Lake Ontario; and the D

~ Fipronil and 1ts degradates may pose a threat to ground Water {
_areas., ~ s o o

= Estimated Terre’strial ‘Env\'i‘ronm‘en‘tal Cdncentrations 'and

Exposures for terrestnal orgamsms are esumated usmg two ap
- to granular formulation apphcatlons involves calculation of gra
-ingredient concentrations at the soil surface. The second appre
applications, involves calculation of soil concentrations of fiptc
‘ ~concentrat10ns m selected dletary components of terrestnal rec

Gfanular Formulatlon Terrestnal Exgosure Estrmate =

elmarva Peninsula (Kellog et al., 1992). - ; |
.,ontammatton within these sen,srtlve o

I‘heir Duration:-;

&Jroaches The ﬁrst approach apphcable
nules and assoclated mass of active. - .
oach, apphcable to in-furrow spray ;
onil and degradates and subsequent A
eptors o fo

| The labels for 1 5 G and 3G formulattons of ﬁproml permlt T-band apphcattons in 7 inch bands. Tt is

" important to note the registrant agreed to delete T-band use for

j foraging in soil. The Agency assumes that 1% and 8% granuh
T-band apphcatlons respectively. This assumption would cor
)and 0. 47 mg a. i/ft*for T ~band apphcatlons ~

r the 1.5G and 3G formulations. It is

1gest10n of most granules bybirds =~
ar exposure can occur from in furrow and

espOnd to 0.41 mg-a.i/fi* for in-furrow -

19



‘Although the standard terrestrlal exposure assessment assumes fohar deposmon on dlfr'erent non-target

-, . crops, it may not be completely applicable because ﬁproml use on corn is stnctly limited to in-furrow -
L application. This’ type. of apphcatton is expected to cause chrect deposmon on soil and limit direct fohar
‘deposition. . The maximum soil concentrations of fipronil from a single in furrow apphcatlon could range
. from 33.94 ppm (ca.1 cm depth) t02.26 ppm (ca. 15 cm depth) ‘This concentration range accounts for
' appllcatlon efﬁciency ﬁ'om the in furrow. application process. ‘These estimates are apphcable only to so11

particles and potential food sources in or surrounding furrows J{vhefe ground sprays are apphed As - .

- nozzles will concentrate residues in small bands within the apphcatlon site, resxdues on soﬂ are exnected‘ EE
" to be lumted to the 1rnmedxate target zone of the spray. - : : :

[

b Table 4 summarizes the estxmated 1mmed1ate posttreatment sod concentratlons of ﬁproml and ﬁproml
: degradates (MB45950 and MB46136) as a result of m—furrow apphcatzon :

Table 4. Estlmated Soﬂ Concentratlond for Flproml I
- and Degradates In-Furrow Apphcatlon EEE
‘ Im d“ately Posttreatme t) ' V

fipronil -~ | 3394 . | | 226

MBa6136 | saar* | os4

o assumes a 5% conversion efficiency | -
® assv,mes a 24% convers1on emmency o

| .

In-furrow spray apphcatlon of ﬁproml to corn ﬁeld soﬂs is an apphcatlon scenario not normally covered ‘

- by routine exposure/risk assessment methods employed by EFED. Such a spray apphcatlon does not '

~ involve application of active mgredlent asa granule preciudmgr the use of the granular pest1c1de
‘assessment methodology. - Similarly, the extremely limited zone of spray application, restricted to
"individual furrows, ‘would not involve general application across a field with concomitant residues on
“bare ground, foliage, etc. ~This would suggest that the use of Eletcher (1994) spray apphcatlon re51due

~ values would not be reﬂectlve of such sprays applied to soil wx}thm individual furrows. Because the in -

furrow spray appllcatlon is not compatible with these routine methods of risk assessment for terrestrial

_ receptors, EFED utilized a new approach for evaluating the exposure to terrestfial birds and mammals
2 potentlally foragmg in com ﬁelds treated thh fipronil by this in furrow spray method.

‘EFED has cons1dered a varxety of potentlal terrestrlal receptorL assocmted mth corn fields. In selectmg;
, receptor orgamsms EFED has focused on species thh a poten:Lual for feedmg in corn fields- and '



o organisms with a comparatrvely w1de geographrcal drstnbutlon that would aﬁ‘ord a reasonable
~ approximation of potentlal risks across the wide areas of potential ﬁproml use on corn.  Terrestrial '
~wildlife foraging in or near application furrows may be exposed to residues adsorbed to soil pa.rtrcles or

o accumulated in soil organisms. Under the in-furrow spray scenario, exposures to wildlife were

calculated as an oral dose (average mg/kg—bw /day).. The asseSsment of risk was based on comparison
to oral toxicity thresholds for the most sensitive species tested.| Three specres were selected as

- - terrestrial receptors bobwhlte quail, Amencan robm, and meadow vole

"v,Pastorok et al (1996) has summa.nzed a basrc chermcal mtake model for wrldhfe specres to average’
daily’ dretary exposure dose for a given chemical of concern and a glven receptor specres T he general
structure of this basic chemical intake model 1s as follows : .

IRma, [Z(CJ(MJ(AJ/W]

where: - ‘) [Rch,‘_,mll is the specws-specrﬁc total rate of mtake of chermcal by
| o ingestion (mg/kg-bw/day)
Gis the chemical concentratron in medmmf[ (m@kg) (e g 5011 water and
- dietary components) - EE
M, is the rate of ingestion of medrum I (kg/day) S SR
-~ Alis the gasrrotntestmal absorption eﬂic1ency of the chermcal in medrum I
. relative to absorption in laboratory toxicity tests _
SN W is the body werght of the receptor specres (kg) ‘

Thls basrc model was. used to.estimate oral dose” exposures for .the three receptor specres selected for .
' risk assessment. Because of a lack of data regarding absorptroh efficiencies both in the avarlable toxicity
.- studies and for free-living receptors, the absorptron efﬁcwncy (AJ for all three receptor specres was

: conservatlvely assumed to be 100% or 1 0 = : F o

The model used for esnmatmg oral dose exposure for the robrri was based ona srmple two-component ’

- model that considered incidental ingestion of soil and consumplnon of soil’ mvertebrates (ie,

‘earthworms) The equatlon descnbrng thrs model is as foﬂows B

: robm exposure in mg/kg—bw/day f.(._mm gjlgg}i 15)(0.0082 kg food/day fl- C, mg 0.600821 soil/d:
' - OOSlkgbodywexght S S
. Where:' o 'C‘,w,rm is the estunated concentratron m earthworms -as calculated by 3

fugacrty relatlonshlps and the predicted concentratron of chemrcal

‘ ~over a 15 cm soil profile (see explanatron below) ‘
0.15 s the. fraction of robin diet attributable to earthworms (EPA 1993)

0.0082 kg food/day is the food 1ngest10n rate for adult. robms as calculated
, “using allometric relat1onsh1ps from Na; (1984) b »

- Cyis the predicted concentration of chemical i the upper 1 cm of soil. The
’ ~ chemical over the 1cm soil depth was selected as the reasonable -
- depthfmtegrated concenitration available for incidental soil ingestion

i 21
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0 00082 kg sorl/day is calculated ﬁ"om the ﬁ'act1on of diet (0 1) that
" consists of incidentally 1ngested soil as per data for soil mvertebrate
feeding birds (Beyer et al. 1994, EPA 1993) and the estrmated da11y
" dietary intake as per Nagy (1987) ‘ o
0. 081 kg body weight is the average body wexght of adult robms for data
N reported in EPA (1993) ' v o -

. The model for estlmatrng oral exposure for the bobwl'nte consrdered mcrdental soil exposure only Data " '

~available in EPA (1993) suggest that bobwhite quail are not routine consumers of earthworms, hence:
the lumtatlon of the exposure model to’ mcrdental soil mgestlomonly The model is as follows ‘

qua11 exposuremmg/kg»bw/day {__,,QQKQ)(O 00139 kg so1l/dav) Co o
’ 0178kgbodywe1ght , < SR e

o where C 1s the predrcted concentration of chenncal in the upper lem of soﬂ The
. fipronil over the 1cm soil depth was: selected as the reasonable = ;
S depth-integrated concentration available for incidental soil ingestion
Y 00139 kg soil/day is an assumed fraction of diet that consists of Co
“incidentally ingested soil as per data for galhnaceous SR S
" birds'0.094 of daily diet mass (Beyer et al. 1994, EPA 1993). anda = '
 calculated dietary mtake of 14.74 g as per Nagyl (1987) -
L 0 178 kg body weight is the average body welght of adult quall for data
reported in Dunmng ( 1984) ‘

The meadow vole exposure model cons1ders 1nc1dental mgestxon of sorl only. Avallable data in EPA ‘
( 1993) suggest that meadow voles do not routmely consume earthworms The exposure model is as‘ ,
follows . ‘ ; ;

meadow vole exposure in mg/kg-bw/day { C m,q/Kzl( 00035 kg &nl/dav)
: ‘ 0. 043 kg oody werght

: where C s the predlcted concentranon of chermcal in the upper l cm of so1l The
“fipronil over the 1cm soil depth was selected as the reasonable
depth-integrated concentration available for. mcrdental soil mgestron

0. 00031 kg soil/day is an assumed fraction of diet that. eonslsts of

: incidentally ingested soil as per data for meadow voles :
0.024 of daily diet mass (Beyer et al. 1994 EPA 1993). anda-

, - calculated. dletary mtake of 13.05 g as per EPA (1993)

0. 043 kg body Welght is the @ average body welght of adirlt meadow voles

EPA (1993) B

An estrmatlon of ﬁproml and its degradate concentrations. potentlally accurnulated in the t1ssues of

earthworms was required to complete the exposure estimates for robins. “This estimation of earthworm
concentratron was calculated usrng a ﬁ.lgac1ty-based (equrllbnu‘m partmomng) approach based on'the



" work of Trapp and McFarlan" (1995) and Mackay and Paterson (1981) Earthworms dwellmg wnhm o
“the soil are exposed to contaminants in both soil pore water and via the i mgestlon of soil (Belfroid et al,
i 1994) | The concentrations of ﬁproml and its degradates in earthworms were calculated as a

. kcomblnatton of uptake from 5011 pore water and gastromtestma! absorptlon ﬁ'orn mgested 5011

j where

voles

T =temperature °K, assumed to be 298 °K |
- Kyg= soil panltlonﬁg coefficient = S

C earthworm ) [(Cwﬂ)(zw‘thwmm/ Zsm])]+[(csoﬂ watcr)(zcm'ttmonn/ Zwrt:r)]

Cw,l is the concentratlon of chermcal in bulk soil (note a cherrucal concentratlon |
“averaged over a 15 cm soil depth was used to reﬂect a concentration across. )
‘the earthworm occupred area of soil) -

o “Zemwm is the fugacity capacn:y of chermcal in ea,r*hworms =

(hpld) (ch)(p :anhworm)/I—I

Z, s the fugacity capacity of chemical in soil = (Kd)(pwn)/H ‘

o Zper i5'the ﬁxgac1ty capacity of chemical in water = VH
-~ Caa war is the concentration of chemical in soil water = Cs(,;,/K,,W
Ko is the bulk soil-to-water part1t1omng coeﬁic 1ent ="

(o) K0 HE-B)Ky)

fKaw is the air-to-water partitioning coefﬁment—H/RT, e

H=Henry’s Const[ant specific to fipronil or degradate o
R = universal gas chnstant 8.31 Joules-m¥mol"K

!

(chemical K, }(C.02 assumed fraction of soil orgamc carbon)

'k Py = bulk density of soil, assumed to be 1.3 g/em’®
" © = volumetric fraction of the soil, assumed to be 0. 30

N

& = volumetric total-porosity of the soil, assumed to be 0, 50 <

- lipid = fraction of hprd in organism 0.01 (Cobb et al. 1995)
K= fipronil or degradate octanol to water partitioning coefficient
: “; Pearthwom = the densrty of the orgamsm g/cm assumed to be 1 g/cm '

Table 5 summa.nzes the model rnputs and exposure estunates for robms bobwhrte quaﬂ and meadow




Table 5. Model Input Parameters and Dletary Exposure Estlmates |

- for Avian and Mammalian Receptors

(ferb Sonl Concentrations Immedlately Posttreatment)

MB46136 '
,.l(mg/kg@l.icmdepth)‘ 226 ‘ ,;0.124 ," 054
C. (mg/kg@lcmdepth) 3394 1:69 w14

1| Henry’s Constant (Pa-m’/mole) : | 4.406E01 637E-03 | 1.315E-01
R universal gas constant . 8314 8314 8314
(Joules-m’/mol-“}() . : J ‘ .
TR 298 L2 298
K, 10570 6310 ‘2318
K, (ng) -\14)54 3412 5436

N Zoa 2260632 1569859 | 7604563
(I/Hor moles/Pa-m’) . ‘ . S

,,,i((K,- ,,ﬂ)/H) . , "42.90059» ' ' 17167.35 . 537.3992

_,,,_,,,,((hpld-K,,,-p,,m)/H)‘ : 239.9001 9905.181 214327

.u...,(mg/L) < 0.’117696_. .o.'o'01‘131'1}f ©-0.007609 -
Pren (o) 13 13 e 13

B Pa— J I 1 1
9 (unitless) \ 03 03 - 03
¢ (unitless) 05 s L os \

;s HRT) 0000178 0.0000026 | .0.000053 "

' Koo (0wt Kd)+0-+He- 6)(K...)) " 19.20204 $109.656 70.96801
Earthworm Concentration (zigkg) = 25.08 Coas | 043,
'RomeralDose(mg/kg-bw/dav) ) 072’ 0.02” 009
’QuaJl Oral Dose 0.26 0.01 0.06
(mg/kg-bw/day) ‘ .

|| Meadow Vole Orai Dose 025 oo i 006
. i_gég-bw/day) . ‘ e ’ I

) *Concentratlons are based on 1n-furrow spray apphcatl

-For chromc ﬁproml and degradates oral dose’ exposures to the
a 20-week average concentration of each compound immediats
"soil over 1 cm and 15 cm depth. proﬁles Twenty weeks was s
consistent with the exposure durations encountered in available
reproductxon tox1c1ty studles Table 6 summanzes these estima

24

ion to surface at 44 mg/ft*

robin, bobwhite quail, and meadow vole,

g

cly following apphcatlon was calculated in_
elected as the averaging penod to be

e rat multi-generation and avian

ted soil concentrations.




Table 6. Estlmated Soil Concentratlons for Frproml
- and Degradates In-Furrow Application -
(20-Week Average Soil Concentrations*)

|t fipromit - 22.04 L LSS
llmpassso - ] asse o b on
| MBasizs ] 7450w ‘ o

* 20-week average assumes t1,2 of 128 days
© ** assumes a 5% conversion efficiency! -
B assumes a. 24% conversn)n eﬁimency T

o Usmg the 20~week average sorl concentratrons in the avian and mammahan receptors ylelds thes
fol]owmg estlmated maximal year one chromc oral dose estlmates (Table 7) TR

- - Table 7. Chromc Oral Dose Estrmates for Avran anﬁ Mammahan Receptors
" L faximum Year 1 20-Week Avérag =

o \"srBoi:Whité&uaﬂh ool ez o T oom
o 'ﬂMcadowvoie ' 916 b oo oo o 00ss

i

Multrple Year Consrderatlons S : 1— k | ,, ‘, R
- “"It should be emphasrzed that the dletary exposure estimates for avian and mammahan reeeptors are for
- the first year . of treatment only. The environmental stability of ﬁproml degradates suggests that there

* will be carry-over of annual application residues from year to year.  With additional consecutive

applications of fipronil to corn fields, it is hkely that fipronil degradate concentrations in years following

- the initial apphcatlon will increase. Figure 3 presents the 1mpaet of muluple-»year applications of ﬁproml o

on the concentration of degradates in soil over the 1 ¢cm and 15 cm depth profiles used in the exposure o
- assessment. This data (generated on the assurnptlon that degraidate half-lives are on the order of 700

L days) indicate that 1 cm depth fipronil concentrations are: likely to accumulate to levels substantially
. greater that those estimated for the first year of apphcatron More refined and less uncertain estimates

of this multrple year accumulation phenomena would requ1re a.:ﬂdrtronal mformatlon w1th respect to the
aercbic s01l metabolrsm of ﬁproml degradates « : :

i



Figure 3. AccumulétiOn Pfoﬂles for Fipron‘il;Degrédates ‘i‘n;Sloils after
Repeated Annual Application to Corn Fields T

Mean Annual Soil Concentrations for MB45950
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' Ecologlcal Hazard Potentlal for Non—Target Orgamsms o

‘ Mode of Actlon

Accordmg to the manufacture s data, ﬁprorul a.ffecrs the gamma—annnobutync ac1d neurotransm]ssmn -

S " system by mterfenng with the passage of chloride . In addition, research data indicate that- fipronil

displays a higher potency in the insect GABA chioride channel than in the. vertebrate GABA chlonde
channel whlch may md1cate selective tox101ty (Hamzl and Ca51da 1996) L ,

Terrestrlal Orgamsm Toncrty

. ,Mammahan Tgx1c1g Dat

Wild mammal testmg is’ requtred ona case-by-case baSIS deper ding on the results of the lower t1er N ‘

o 'stud1es such as acute and subacute testmg, mtended use pattern, and pertinent environmental fate ,
- characterlstlcs In most cases, however an acute oral LDy, from the Agency's Health Effects Division

- (HED)i 1s used to determine tox1c1ty to mammals (HED Tox One—hners) These LD, are reported in -
“Table 8. The available mammahan data indicate that fipronil (I’echmcal) is moderately toxic to small -
mammals on an acute oral basis. The 1.6% in EXP60655A and 0. 25% in RM1601C formulatlons of
' ﬁproml did not demonstrate sagmﬁcant mammahan d1etary toxrcn:y '

T

Table 8. Mammalian Acute Oral Toxicity Findings

R . B% . oo 97 o 42918628 | Mod. Tamc
“Rat - | MB46I36degrn98%) | - 218 .| | 42918675 | Mod Toxic .
Rat o L6(ferm) EXPED6SSA . »s000. | | 42918636 | P.Non-Taxic
(small mammal) . A' b ‘ C . RSN B - B

JoRa o 0-25(f°rm‘)‘RMl'601= S| »s000 | 43121104 | P.Non-Toxic

1 ~:F1prom1 and desulﬁnyl ﬁproml (MB46513) were evaluated for: persrstence and rnetabohsm in male '
- Swiss-Webster mice as well as comparative acute tox1c1ty (mtrapentoneal adrmmstrauon) and affinity -

- for the mouse GABA receptor (Hamzl and Casida, 1996). Groups of mice received five daily 1 mg/kg -

doses of fipronil or MB46513, i:p. Mice were sacrificed at da,y 6 and day 27 and adlpose tissue was .
analyzed for fipronil and degradates Adipose trssue of ﬁproml treated mice contained only the sulfone |
~ metabolite of fipronil (MB46136). MB46513 treated mice contained only this photodegradate in’
- adipose tissue, suggesting no metabolism of the compound. ‘Adipose concentrations of MB46136 and
- MB46513 were at a maximum at day 6 (22-24 mg/kg fat) but by day 27 these concentrations had been
- reduced to 0 8 t03.2 mg/kg The neurotoxic potencyof fipronil was maintained or possibly increased




o upon the formatlon of desulfmyl derivatlves of fipronil. The acute i. p LD50 for ﬁproml in mice was 41 .

_ 'mg/kg, while the LD50 for MB46513 was 23 mg/kg, suggesting the potential for comparable toxicity

- between fipronil and the photodegradate in mammalian systems. It is noteworthy that MB46513
~ exhibits a greater affinity for the mouse GABA receptor (IC,, 94 nM) than parent ﬁproml (IC,, 101 0
T nM) _The toxicity data and GABA receptor data suggest that risk assessments for uses of ﬁproml where',
- the photodegradate can be expected to be produced should assess the potent1a1 toxrcolo gn:al ’ ‘
o ‘unphcatlons of this degradate ' : : S o ’
e . i : r
A number of tomcologlcal studies 1nvolv1ng subchromc and chromc exposure of rmce rats and dogs to o
fipronil are available. These studies address a variety of toxicological endpoints including neurological

- function,’ thyrmd functton, carcinogenicity, histology, reproductive effects, and developrnental effects.

EFED has concentrated the toxicological evaluation of effects on mammalian systems to those effect

o endpoints expected to be of the highest ecologlcal relevance. Concern for wild mammal population -

~ maintenance focused this evaluation on effects to individual fecundity and sumvablhty of offspring.
Therefore, EFED has concentrated on reproductrve and developmental endpoints. A multr-generatlon
_ reproductron study in CD rats (MRID 429186-47) is the source of reproductive toxxcrty data for this
_ assessment. Thirty-six CD rats/sex/group received fipronil conf muously in the diet at concentrations of
0,3, 30, and 300 mg/kg diet. This study reported decreased littersize in F, and F, litters and a decrease

in the percentage of F, parental animals mating at the maximum dose tested 300 mg/kg-diet. In
. addition, this high dose produced reduced post-lmplantatron and postnatal survivals in F, litters. The

Co f'emales)

o Avran Toxrmtv Data '

| - NOEL for these effects is 30 mg/kg-diet (HED equivalence to 2.54 mg/kg-bw males, 2.74 mg/kg-bw
 females) and the LOEL is 300 mg/kg—dret (HED equlva.lence to 26‘ 03 rng/kg-bw males, 28.4 mg/kg-bw ‘

- Table 9 summanzes the acute oral tox1c1ty data for bu’ds exposed to ﬁproml The oral toxicity to

L ﬁproml is extremely variable among species tested. Fipronil is|very highly toxic to bobwhite quail,
o partridge, and pheasant, yet nearly non-toxic to the pigeon, house sparrow, and mallard duck. The . -
. degradate MB 46513 is 2 times more orally toxrc to bobwhrte quail than the pa:rent compound and was -
" 4 times more orally toxic to the mallard duck : L o ’




: Table 10 summarizes the avmlable avian subacute dletary tomcuty data. F1proml is very hjghly toxicto . -
‘bobwhite quail on a subacute dietary: ba51s yet is practlcally non-toxic to-mallard duck on a subacute
basis. The dietary t0x1c1ty assessment is based on less extensive data set than the acute oral toxicity -
assessment. Therefore, it is not certain whether the wide species sen51t1v1ty seen in“oral testing would.
also be dlsplayed in dletary studies. The reviewer assumes th '

'

Northen © - 96 Cna <4 i T 4918617 -+ Core
| bobwhite S (9<14) - - L Pedersen (1990) :
e — T - ] o
* Mallard duck - - 96.8 256 ‘2150 {1 . 4918616 ~ Corer
: - g ) - |° Pedersen(1990) )
Pigéon 97.7 >500 UNR U SE - Supplemental
7 ; Rodgers(1991)
| Reddegged parridge “95.4 T 16 h 42918614 Supplemental
o T 3 (28-42) S j - Hakin and Nl ,
s 2 ) Rodgers(1992) .
Pheasant 95.4. TR s 42918615 Supplemental |
(2244 - L Hakin=nd . - : Co
o e Rodgers(1992)
. Honse sparrow . - 967 S0 <6a | | 42918618 Pedersen Supplemental
- S , (7421691 | o and Helsten(1991) R
Northern bobwhite 99.7 s 316 - | | 43776601 Pedesen | “Supplemental
. | MB4ss13 (2,412} ! - and Solatycki(1993) R
Mallard duck - %6 | 420 wr | e3mise0n . Supplemental
R “MB46513 " |- . (298-581) - - e Helsten and R »
o 3 ‘ - " Solatycki(1994)
: Nort.hem bobwhm: 16WG - 1065 175 .| | 429186-19 . Pedersen Supplemental
700-1400 <t 1 and DuCharme(1993}

. 30% mortalxty at 10 mg/kg-bw and 0%’ morta.hty at 4 6 mg/kg-bw NOEL-I mg/Kg

this is a possibility that must be

- considered in assessing potential risk. ‘In addition, there are nb dietary toxicity data for fipronil

degradates Because the oral toxicity to bobwhite was higher /for MB 46513 than for ﬁproml the

“ Agency is also concerned that dletary toxxcxty may be hlgher fbr other metabohtes of ﬁproml




: 'N'orthem bobwtite - - ‘ ’ 48.0 (3x;s9j?~ o . 195 47918620

Tech, ; L Lo ¢ § Pedersen(1993)
lelardduck R N >5000(NA.) C s | {0 asuen Core
' ‘ Tech |- f A Pedemencioon .

¥ 20% morta.hty at 35 ppm a.nd O% mortahty at 16 ppm(NOEL)

o ,The avian reproductlve studtes (T able 11) 1nd1cate that ﬁproml had no effects at the highest’ levels that
- were tested in mallard (NOEC=1000 mg/kg-dlet) and bobwhtte quaﬂ (10 mg/kg—dtet) The bobwhite
NOEC of 10 ppm, which was the highest level tested, will be used as the chronic effects regulatory

. ,endpomt pending further studies for terrestrial avian species. The quail study does not fulfill guideline -

-requirements, and the need for a new study is apparent unless the present proposed use will not produce o

| terrestrial EECs above 10 mg/kg-dlet ‘Based on estimated restdue levels for in furrow Use on corn, the
- current study will be adequate. Using body weight and feed consumptton data for the 10 mg/kg-dlet

exposure the mean bodyweight over the course of the study was 209.1 g (0. 2091 kg) ‘and the mean food
‘consumption rate was 18.3 g/day (0.0183 kg/day). Applylng ese two mean values to the dietary ’

NOEC of 10 mg/kg-dtet ylelds an oral dose NOEL estimate of 0.88 mg/kg—bwzday ‘Estimation of this
_NOEL is necessary for assessing nsk through the oral consumpttonof fipronil and its degradates from
- in-furrow spray apphcauons L . Co e -

' T’ablezil; Avian Reproductive Toxici "Findings:i

Nothem | 967 " 10 - | NotDetermined | . Neme| | 41862 - | Supplemenal
bobwhite Tech, 1 - - Y o - |- ' PcdersenmdDuChxme(w%) : :
|l Matard duck | 967 1000 0 sw000 ] None ] : 4918623 Core
e . 4 Tech,' e : : " Pedersen and Lesar (1953) |

u

Aquattc Orgamsm Toxxcnty RS [ .

: ’Tables 12 and 13 summanze the data rewewed to date using ﬁproml techmcaL and fipronil degradates ‘

* which are expected to persist in the aquatic environment. In order to establish the toxicity of a pestlcide :

' to aquatic organisms certain data are requtred usmg the technical grade of the active ingredient. Two
- freshwater ﬁsh toxicity StudleS(Wlth one study using a coldwater species (preferab]y the rainbow trout)
~ and the other a ‘warmwater species. (preferably the bluegtll sunfish) are required. - A freshwater, aquatic

. . invertebrate toxmlty test(preferably using first instar Daphimia lmag?:'a or early instar amphipods,

stoneflies, mayflies, or midges) is required. When an end-use product is'intended for direct apphcatlon ,
. to the marine/estuarine environment or is- expected to reach thxs environment i significant = -

- . -concentrations three acute toxicity tests (fish, mollusc, and crustacean) with estuarine and marine

orgamsms are requlred If the test substance is expected to persxst in aquattc exmronments then early R




life stage testmg w1th ﬁsh(freshwater and/ or manne) and hfecycle testmg Wlth mvertebrate spemes
' (ﬁeshwater and/or rnarme) 15 reqmred - , :

" The results of the 96-hour acute toxmlty studxes (Table 12) mdlpate that. ﬁproml (T echmca.l) and

o . \/[846136 degradates are very highly or highly toxic to bluegﬂl sunfish, rainbow trout and sheepshead

minnow (estuarme) T he metabohtes RPA 104615 and MB46513 appears to be nearly non~tox1c to

1 s

Table 12. Freshvvv’ater’ and Marine Fish Aciite Toxici Findings -

rme o 10 Tech £3(72-98) a3 ‘22;9’1‘86—3‘4 g - Coro
. Rainbow tout o 100 Tech 246{205;3&é) -3 | owmo | com
"*Rainbewu'out 2N wzw%tm ' 39(34-43) 1 s b oessem | sesplémena) -
1 Bhegioutsh | 9200 MBSZE) | 250130 67 | sousems | Stxpprlentemai‘{’
« “Rainbow towt . | 94.7@@:@:;:_:. (RPA104615) 100000 | NA .} 4391718 | Suppicsacaall )
| Cipaimbowwout b MB46sI3 100000 | 3so00 | aszeres | Core. ‘ ) j|
"»'W’Estuadncs ccies e T . . e \ m SR _ k
l bh;sheadmmuew ‘ 961 Tech. . - { 139{110-280; i‘- <110 I 43291702 . Core

* Studles used aeroblc rnetabohc degadates/metabohtes of Flproml SR ’;’ ‘

'A Data from ﬁsh early hfe-stage tests (T able 13) were reqmred for ﬁproml due to the hi acute toxicity .

of the parent, persistence characteristics, and the probability fipronil will enter bodies of water from the o

. proposed use on corn. The resuIts indicate that ﬁproml affects larval growth at eonce_rgtratxons greater
- than 6.6 pgfL but less tha.n 15 pg/L in rainbow trout. ;, L . ’ L

Tabl 'ISV'F" hEarl Lfe-St eTomé' Fmdm s~t“ ' J

Tested | (pg/L) (ug/L) Author/&ear - Affected

Species | %AL 'NOEC LOEC| MRD ‘Endpoints qat_egpry‘
i
!

Rainbow mwout | 96,7 Tech.- .| - 6,6 1 s . 42918&;;7 Larvnllcng!h Curu
. L - . Macha 1992) e : «

l

. There i is sufﬁc1ent mformatlon to characterlze fipronil parent énd 1ts degradates MB46136 and
.~ MB45950 as very hjghly toxic to aquatlc 1nvertebrates (Table 14). The RPA 104615 ;appears to be
Vinearlynon—toxlcto daphmds DU R A t : : g

P ) S



s

\;I'able 14. JFreshWaterA’iﬁvertebreté Aeﬁte TOkiei v Findin s |

lassificat
| Daghniamagna 100Techmical | © 190 - | wsuseas | I . Core-
e ' R N McNamara(1990) -~ o
| Daphnia magna | 100 % ochnical - |~ 39 @1Day) | - 42918626 " Supplemental
(see21 Daystudy) | I ] McNamara(1990) - R
Daphria ragn S ©o100000 0 | 0179 | Supplemmtal
FR <} phoiodeg 3 - T . | Collms(l?%)‘ o —— , I
_ RPA 104615 | : , : A .
Dephmiamagna .} . low | o 2 429;35-71" PR Supplemental
, o , MB 46136 S b MeNamara(i990y - | S
Daphniamagna© ., n00% | o w00 42918669 " Supplemenal
. MB4soso | . McNamara(1990) - - SR '
- '._V~ P—— —— r"- "r G : N - ‘ ) =: ==
R stud1e‘s used: different degradates/metabohtes.of ﬁproml. I - oo

‘ Because ﬁproml is proposed for use on, crops thch may be 10(.ated adjacent to estuarine habrtats

- aquatic invertebrate testing with estuarine marine invertebrate species was required. T able 15 -

- summarizes the results of these studies. There is sufficient information to charactenze ﬁproml as hlghly
: toxrc to oysters and very h1ghly toxic to my51ds P

Table 15 Estnanne/Ma 'ne Invertebrate Acdte Toxicity Resu!ts ‘

" Eastern oyster o esr 0 tEesestro | asmonror . Core
S i ase1700) | ‘Diménenssa " f
M oMysida L %1 | - Ecsesols | . aseror | Upgradedtocore o ||
L N L___ozoie | Machado/1994 R

 Data from aquatic mvertebrate hfe cycle tests are requu'ed due to per51stence of ﬁproml in water, hlgh o
* acute toxicity and the probability that the compound will enter bodres of water from the ‘proposed use

~on corn (Table 16).The results indicate that fipronil affects growth in daphnids at concentrations

. exceeding 9.8 pg/L (MRID 42918626). The results also indicate that fipronil affects reproductlon :
__survival and growth .of mysids at concentrations less than 0. 00§ ug/L (MRID 436812- -01).- The mys1d'
“study does not- meet guldehne requirements because effects occurred at all test concentrations. and an

- NOEC was not determined. The daphnia study does not'meet gmdeime requirements because of high

mortallty in the dllutlon water control and high vanablhty in the' analytical measurements. Both studies

A AN b b rir oL e e

‘with daphnids and mysids indicate that chronic ‘exposure to fipronil may result in toxic effects at water o

8 Rconcentratlons substantlally below acute eﬁ'ect levels This potentxal for chronic eﬂ'ects and the ‘
T R o :

o

o




- per51stence of fiproml suggest that t-he my51d and daphmd chromc studtes should be repeated to support .
full regtstranon of ﬁproml on cotton corn a.ncl nce ‘ ' . : ‘ '

LOEC0.005 =~ -

( « , 436812—01
NOEC not dstermined Machado/1995
Daphniamagna 100Tech | LOEC20 . |- 42913626
D o o oNoEceg 0 - | McNamara1990 ||

A Toiicity kto NOn‘aTarget Beneficial Insects 'k

g lntenm data (Table 17) suggest that ﬁproml is extremely toxu: to honeybees v1a dtrect contact or oral
ingestion of fipronil residues. The Agency has not rev1ewed data regarding the acute or foliar contact
toxicity of fipronil to honeybees.or other non-target beneficial insects. Because fipronil is applied as in
~ furrow insecticide with a low probablhty of exposure to non-tdrget beneficial insects, the honey bee ,
- toxicity tests are not needed to support in-furrow uses. 6f ﬁproml However the study will be needed to _
support fohar groundspray and aenal apphcatlon of ﬁproml '

‘, ‘Label warmngs do adwse that ﬁproml is. hlghly toxicto honeyhees so it is assumed that studles have ‘
- been conducted but not subrmtted to the Agency Intenm toxxcxty endpmnts are hsted in the table
_‘7below ! ‘ : ~ , ’

~ SR I

Table 17. Toxicity to Nontarget Bene'cial- Insects

' Apis mellifera * | .~Acute<,ontact _LD50: 0.00593 NA | Unverfied . ||
| Apis mellifera- | Acuteoral | LDSO 00041,7 l N/A | Unverified
||_Apis mellifera Foliarcontaet §{ . Nodata.  [No data { a

Toxic‘itytomant‘s cLT T R R

‘ Generally the Agency does not reqmre terrestrlal or aquatlc plaitt testing for 1nsect1c1de products
- However, Tier [ aquatic plant testing was provided due the probablhty that drift to aquatic habltats will

occur from aerial applications to cotton. Table 18 presents the: avallable data for. 5 aquatic pla.nt specleS :‘ L

o Based on the limited data aquatic plant spe<:1es are not expected to beadversely effected at -

,concentratlons of up to 100 ug/L R
, - g : ‘ AN




Navicula peliiculosa (FW diatom) 42918658
i I-Ioberg/1993
W Lemna gibba Duckweedy -~ .~ |7 es1- | . o0 42018656 | . Supplememal
s - o . , - | Hoberg1993 ‘ L
S|l Selemastrum capricormunem .~} se1 T} 140 ' Cao1se60 | . Core
W _ L | mobeises |
i Stolotonema castatam - Coeer 1 v | azmess | o Coe
(maring dxatom) ’ T L ' ) o iHcv!i*:l‘gf'19’93 : o
Fo A _Anabaenaﬂo.raquae(FWBhwmalga) BN S T R LR ‘ 42918657 ‘Core .
o . S » Hob«g_pm). L o

A

D Ecological\.R'i.skAsses“Sme.nt
| Avnan and Mammahan Rlsk Assessment o
‘ ,k L leellhood of Exposure

L o Charactenzatron of TlSk to non-target specxes is based on the eXpected envuonmental concentratrons the
; "~ -potential for exposure to non-target orgamsms from the proposed use and the known toxicity levels of
. . this compound and it's degradates to the various specres expected to'be. exposed in these agrrcultural
- settings. -Based on the large acreage represented by comn producnon and the diversity of s species found
near these areas, a. large number of terrestnal and aquatlc rspecws are hkely to be potenually exposed

t Avran and Mammahan Granular Exposure Rrsk Assessment
' For granular pest1c1des the exposure is represented by the amount of actrve mgredrent in a square foot

~area. This- exposure value is then compared to the. LD50 of the rnost sensmve test specres to denve the
‘nsk quotrent of an LD50 per square foot R o : .

- The LDSO per square foot for granular ﬁproml was based on T-Band and In-Furrow apphcatlon rates ,«
. (banid width 7 inches for T-Band and 1 inch for in-furrow) of 8 i ounces REGENT 1.5G per 1000 row:
"+ feet. This is equivalent to 8.7 Ibs of product per acre (0.13 Ibs. aJ/acre) based on a 30-inch row spacing.
' Asindicated in EPA's Risk Analysis for Granular Pesticides, the T-Band and In-Furrow apphcatlon :
> techniques are lrkely to leave 8% and 1%, respectrvely, of the apphed granuIes on the surface and
© available to birds and mammals. These percentages are- mcorporated in the calculations, Maximum e
"~ allowable amount applied per growing seasom is 4.4(3.0G) to 8 7(1.5G) pounds of the granular products -
S per acre (equlvalent t0-0. 13 Ibs ar/acre) ‘The product 18 only apphed at plantmg o \ ‘

i




| Calculatlon for Number of Av1an LDS0 per Square Foot T-Banded Appllcatlon wrth
o Incorporatron O : < , . :

 Product (oz)/lOOO rowﬁx%AI X 2§3497ng? S

8 02./1000 rowﬂ X0, 015(1 5% AI)x 28349 mg/oz—3401 |

1000 ft x bandwidth () = 3401 mg /1000 & of row x 0 583ﬁ '
Result~—5 84 mg AL /sq fi. L

584 x Vs% - =047mg al/ﬁZ(T-Band)

| Exposed ALmglff - 047 |

o LD50XWgt of Bird (kg) 11 3x.178 kg 023 LDy, e

\ .

B - Calculatlon for Number of Avmn LDsu per Square Foot In-Furrow Apphcatmn wrth
mcorporatlon L L S RN R :

e Product‘(oz)/lOOO row ft x%Alx 28349 mg/oz:i

8 oz. x 0.015 x 28349 mg/oz—40 % al(mg)/sqﬂ o e

. 1000 ft X bandwxdth (ﬂ) = 1000 % 0. 083 “83 | mch"O 083 ﬂ:
- AL (mg)/sq.ft. x % umncorporated Exposed AL mg,/sqﬁ | ‘
40.99 mg/sq ft. x - 1% - =041 mg/ftz(In furrow) R S
- Exposed AL rnngt2 ‘ ~041 - o ,
‘ A‘LDSD XWgt OfBll'd (Kg) f 11 3x O 178kg . 0

i
|

Result = o 20 LDSO /ft2 |

,m: . ' ' ; L

“The proposed use of ﬁproml on corn does not. exceed the critetia. for hlgh'rlysl‘:r(Ik;Dm‘/ft2 >0.5) to avian
- species for T-Band and In-furrow granular- appllcatlon methods. However, the (LD,/ft. for both. -

methods does meet the criteria for Restricted Use Classxﬁcatlon @D 0/{"t2 >0.2). These results are based

" on the bobwhite quaﬂ the most sensitive species. tested. The tc xicity data indicate that degradate .
- MB46513 is also very highly: toxic to birds, with an LD, value of 5 mg ai/kg-bw. Substltutmg this +
~ value in the above equations gives LD [,/ftz values of 0.53 (T -Band) and 0.46- (In-Furrow) These |

LDgy/ft*. values exceed or nearly reach our criteria-for high acu%e risk. Tt should be noted that-
accumulanon of MB46513 is possrble because of 1ts hlgh persxstence in terrestrlal enwronments

H

EFED currently has no methodology for assessmg nsks to smaﬁ mammal populatlons from exposure to |
pesticides in granular formulation. Similarly; there currently is no rnethodology for assessmg chromc =
‘ ‘reproductlve rlsks to blrds from exposure to granular pestxmdes. o :




' ~Avianl and'Mavmmalian Risk Assessment from“Exposure to"h In-Furron Spray Residues

AcuteRrsks S o o ; T

| \:\Maxrmal oral dose estlrnates of exposure for rob1ns bobwhite \Lquall and meadow voles were compau:ed
with available acute toxicity (LDs;) data. The LD, for bobwhite quail was used as a estimate of the

potential toxicity of fipromil to robins. and bobwhite qua.11 In the absence of acute toxicity data specific -

“to the robin, this is a conservative approach for assessing the tox1c1ty of ﬁproml to this species. Flpl onil
‘and degradate toxicity to the meadow vole was estimated using-toxicity data for laboratory rats.
‘Because acute avian toxicity data were not available for the degradates of concern (MB45950 and

MB461 36) the tox1c1ty data for. ﬁproml were used to represent the potential toxicity of degradates to

~ avian species. Available data for the photodegradate MB46513 suggests that degradates possessing the

o F,C- moiety of the. parent compound may be as least as toxic as-parent fipronil. Similarly, the absence =

-of acute toxicity data for MB45950 necessitated an assumption that this degradate was similar in

toxicity to parent fipronil.. Table 19 summarizes the estimation of acute Risk Quotlents for avian and

- mammalian specles potentlally exposed to ﬁproml and degradates asa result of m—ﬁlrrow spray
- apphcatlons ‘ :

Table 19. Acute Dletary RlSk Quotlents for Avran and Mammahan Terresmal Receptors

American Robin |~ . fipronil LDS0 113 " om : 006

A MBassOLDSOILI* | 002 | | . oo

_ MBasl6LDsOIL3* | 009 | | ooos

Bobwhite Quail |~ - fipronil LDS0 11.3 1 026 - | - 002

| e R

‘  MB46I6LDSOILI* | 006 . 0.005

|l Meadow Vole . | fipronit LD50'97 | oo Lo - oo
L ‘|- MBasssorpsoor |0 . oor - |l ooo0r -
MB461361Ds0218 | . 006 | . 00003 - i

o Tox1c1ty for robin is conservatively based on bobwhlte quail, the most sensmve specles tested
~Toxicity for meadow vole is based on tox1c1ty data for laboratory rats. : ,
_**In the absence of toxicity data to the contrary, the tor‘ncmes of degradates were assumed to

~be equivalent to parent fipronil. This assumption was based on the presence of the
blologlcally active F;C- moiety on degradates, the strLuctural moiety 1nd1cated by the regrstrant -

- as the blologlcally active structure respon51b1e for ﬁpt oml toxicity.

w




. The Rrsk Quotlents companng acute LOCs to estlmated d1etary exposures to ﬁproml and its degradates
. in sdil and soil invertebrates for two representatlve bird species (robin and bobwhite quarl) are orders of

‘magmtude below 1. . In-furrow spray apphcatlons of ﬁproml do not appear to pose an acute risk to avian

species. Similarly fipronil's proposed use on corn does not appear to present an acute risk to small

" mamuhals similar in'size and sensitivity to the rat. Incidental éxposures to fipronil and its degradates in

“ soil are orders of magmtude below acute mammalian LOCs at’proposed rates for corn use.- '

} Chromc Rrsks St

, Estlmated soil concentrauons of ﬁproml and degradates averaged over the ﬁrst 20 week perlod

. following an in-furrow spray apohcatlon were used to estlmate chronic oral dose exposures for robms
bobwhrte quall and meadow voles through consumptlon of soﬂ and soil invertebrates. These 20 week

“average concentrations were then compared to available chromc LOCs for birds and mammals. As
discussed in the toxrcologlcal review section of this assessment the NOEL (26.03 mg/kg-bw/day) for -
reduced litter size, reduced wearnling survivability, and reduced mating from a rat multl-generatlonal
reproductive study serves as the LOC for the chronic mammalian assessment of risk. For avian species, -
the reproductlve data is for, bobwhite quail showed no effects at a dietary concentration of 10 mg/kg.
This dietary concentration is equlvalent to an oral dose exposure of 0.88 mg/kg-bw/day, which is used
as the chronic LOC for avian specles Table 20 sunnnanzes the ¢chronic Risk Quotients denved by thls

companson i . "

Table 20. Chromc Dletary Rlsk Quotlents for Avran and M " mmalian Terrestrial Receptors o

|l AmericanRobin | fipronil NOEL 0.8 Coas L ass
' '&MVB45/950,NOEL ogg | 0018 1 DT pﬁoi
| | - MpestssnorLoss= | - ooz . | - oo
Bobwhite Quail " fipronil NOEL 0.88 - ‘_ . 017 ‘ o e
MB4S9SONOELOg8* | - 0012 - ‘ o0
MB46136 NoELo.ss ** ' . 0.058- ‘ ' 007
Meadoleple | fpromilNOEL2603 | - : 0.6 ! 0006 - i
' | MBasoso NOEL 26.03 ++ oot | ooo0e
. MB46136 NOEL 26.03** o 00ss O 0m : .
*. Tox1c1ty for robin is conservatively based on bobwhite- quail, the most sensitive spec1es tested.
- Toxicity for meadow vole is based on toxicity data fdr laboratory rats. L

**In the absence of toxicity data to the contrary, the tox1c1t1es of degradates were assumed to
_ be equivalent to parent fipronil. . This assumption was s based on the presence of the -
blologrcally active F;C- moiety on degradates, the structural moiety mdrcated by the reglstrant
as the brologrcally active structure respons1ble for ﬁﬁroml toxrc1ty :

1
S




Risk Quotlents comparmg 20—week estlmated maximum oral doses (year 1 of apphcatlon) with

reproductlon-based chronic LOCs for robins, bobwhite quail, and meadow voles are all less than'1.
- Based on these risk quotients, first year application of ﬁproml by in-furrow spray do no pose a chronic
‘risk to avian and rnammahan specles expected to use corn ﬁelds asa d1etary source area. -

, Aquatlc Rlsk Assessment
leellhood of‘Exposure - . - L “ o HRE

F1prom1 displays high tox101ty to most aquatlc orgamsms tested to date. The large multl-state area that
may be encompassed by this use pattern will undoubtedly include sites which are adjacent to irrigation
canals streams, ponds, rivers, lakes and estuarme habitats. Thus the aquatlc species diversity which is Q
potentially at rlsk to exposure from runoﬂ“ is large. - ~

3 ‘;Aquatlc Risk Quotrents for Use Classlficatlon for Flproml'for Granular and Ground Spray
“Methods of Appllcatlon ~ : o , v

‘ The acute and chromc risk quotlents (RQ) for freshwater and estuanne orgamsms oased on techmcal
fipronil are summarized in Table 21. The apphcatlon scenanous a single 10 ha apphcatlon at 0.13 lbs ‘
-ai/acre with 1ncorporatlon to 1 mch depth \ . \ -

- Estimated peak surface water concentrations of ﬁproml and MB46136 exceeded acute LOCs for
estuarine invertebrates (i.e. mysid). In addition, estimated tlme-werghted surface water concentrations
(averaged over time periods consistent ‘with chromc endpomts) for fipronil, MB46136 and MB45950
exceeded the chronic LOCs. These comparisons suggest that ﬁproml and degradates pose both acute -

'and chromc risks to estuarme mvertebrates ’
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Table 21.. Acute and Chronic Risk Quotients for Freshwater and Estuarine Organisms

‘Fipronil ~
Froshwater Fish” 1 Lcso=s3 071 i} 0276(s6day) | . o008 . 0.04-,
42918624 - NOEC=6.6 LOEC=15 : > - ‘ S ,
B (parent) .
Froshwater Invertebrate -~ = | . ‘Ecso=iso - | 0T | 05Qlday) | o 00035 ; 0.05
42918625 . NOEC=9.8 LOEC=20" - - - S ~
o (parent)
Estuarine Crustacea 43279701 |~ LC50=0.14" - on ~ 0.5 (21-day) ©Us0s. < >100
R x NOEC<0.005 LOEC=0.005 . T : IR : ‘ ! ;
- {parent) . L
»\ B ) - ’\ R N ~ P " ‘ R | ] R o “ -
Esiuarine Mollusc.-. -~ . ™ 1. EC50=770 . ‘ ' 071 " - } 0.5 (21-day) " 0.0009 . No Tox Data
432917-01 - . ‘ (parent) o L s . R -
Estarine Fish = - .. . LC50=130 o | 0.276 (S6-day) -0.005 " NoTox Data
-432917-02 o ‘ v B , , Al
Degradaic MB46136 ‘
Freshwater Invertebrate. - . ECS0=29 - ‘ 0168 . ‘ o.l@day) | - 0.0001 0.07
429186-71 . v} . NOEC=i.SLOEC3.05 .| - ‘ | . . e
(chironic value estimated by R . | ' b | .
application of fipronil ACR) I ,
Freshwater Fish -~ - | © LC50=25 P ©o0.168" " 0.062 (56-day) . 00002 ; 0.014
429186-74 . NOECL.98 LOEC=4.52 - ~ : : T ,
(chronic valie estimated by . N R : ) ) . ‘ \ ) N
apphcanon of ﬁprom] ACR) | ' ’ REERE 1B :
Mysuitoxmty (assumed - 7 Lcso=0t4 0168 B LR S e S T S 12 . - >20
equivalent to fpro ml) NOEC<0.005 LOEC=0.005 : 2 \ c
MB45950
Freshwater Fish (assumed acute NOECESSGOI_:,?;ECV:-IS‘ ‘ L0039 O 027 (Z;M? B »70'0005'. ] ; - 0004 -
and chronic equivalent to fipronil) - B S ) ] ‘ ’
S . ECsos100 ¢ 0039 |l ool9¢seday |  0.0004 °0.0037
Freshwater Invertebrate (chronic NOEC=5.16 LOEC=10.52 - ) . T ) 7
value esumztedbyapphcauon of : R K : -
" fipronil ACR)
Mysid toxicity (assumcd acute |- LC50=0.14 - “oo3e .1 0.027 (21-day) o028 . >54
and chronic equivalcnt to +| NOEC<0.005 LOEC=0.005" | - - ~ : | i _— , L
ﬁprom.l) ‘ . : . ‘ . i N
|

* Peak and chromc EECs for ﬁproml are based on PRZM/EXAMS PEAK and chronic EE( s
for degradates are based on GENEEC. Although PRZM/EXAMS modeling was conducted for
fipronil degradates, the one-m—ten year EECs were not used because accumulatlon was:
observed '




Aq,uatic'P\lant‘Riskﬂ 7'

- The ECSO for the aquat1c plant species tested to date and the est1mated aquat1c concentrat1ons from the ,
proposed use on corn will not exceed acute tox1c1ty levels for aquat1c plants. . :

SN

, N ontarget Beneficlal Insect R]Sk

‘The Agency cannot charactenze the nsk of adverse 1mpacts to beneﬁcral 1nsects from apphcatlon of
fipronil 1nsect1c1de products Tt is assumed that:hazardous impactsto honeybees and other beneficial ;
- insects are unlikely if fipronil is properly 1ncorporated It is also assumed that ﬁproml has been tested by
" the regrstrant and found to be highly toxic to honeybees as there is a label statement to this effect on the -
- REGENT 80 WG label. Impacts to. beneﬁ01al soil invertebrates, such as earthworms are Drobable
given the mode of actlon for fipronil and it's incorporation 1nto soils. S L :

‘ Endangere‘d Spe\cies Concerns

Fipronil use on corn does offer potential acute hazard to sensitive endangered avian species feeding in
corn fields. Within the corn field insectivorous birds and small mammals, such as field mice or voles,

o feedmg on emergmg insects near treated furrows may be subject to ingestion of potentially harmful -

-residues. Avian sensitivity is expected to be extremely species, ‘dependent as it was with bobwhite and -
-mallard. The deeper the incorporation of granules or sprayed soils, the less likelihood of avian or

mammahan exposure. This is particularly. 1mportant on bare, recently plowed sorls Wthh often attract = .

- avian species due to ease of locatmg exposed so11 mvertebrates AT r

~ The use of ﬁproml on corn is expected to offer potentlal hazard to endangered aquatrc mvertebrates
~ located in surface or subterranean waters. - Little breakdown is expected if ﬁproml reaches underground '
- water systems due to the absence of the primary source of degradatlon exposure to sunlight.- Shallow
_stream organism may be less- effected if waters are clear, rap1dly moving, and exposed to sunlight.
. Concentration in shaded pools. could'cause a exposure to potentlally hazardous res1dues for sensitive
o hsted spe01es of mvertebrates A ‘ o |

The Endangered Species Protection Program is expected to become final sometime in the near future

Limitations in the use of Fipronil may be required to protect endangered and threatened species, but ;

* these limitations have not been defined and may be formulation and location specific. EPA anticipates

that a consultation with the Fish and Wildlife Service will be conducted in accordance with the - species-

based priority approach described in the Program. Mod1ﬁcat1dns would most likely consist of the v

- generic label statement refernng pest1c1de users to use limitations contained in county bulletins. ~For the

" present, the reviewer has included a listing of endangered species likely to be exposed and possibly

- vulnerable to the proposed uses of ﬁproml on corn Thls hstmg is mcluded asa reference for potential -
risk mlngatlon ona case—by-case bas1s g ~




- Environmental Risk Characterization

Adequacy of Ecologrcal Toxrcrty Data

Though the regrstrant has subrmtted an extensive data set for thxs pest1c1de questrons strll remain
concermng the long term effects to the environment from use of Fipronil products. To date, there has.

* been no data submitted to characterize toxicity of fipronil to non—target insects. ‘Avian reproductlve .

- testing for the gamebird species does not allow conclusrons regardmg safety from chronic effects above

-~ a 10 ppm residue level. Dietary toxicity of metabolites to avian wildlife species is unknown, though it

'may be higher than the parent compound based on the oral toxrcrty relationship of the parent and

MB46513 metabolite. The lack of data to.answer these questlons may hinder a proper risk assessment .
for future uses. The characterization of possible sublethal effects to fish'is complicated by the fact that

the degradate MB46136 is 4 times more acutely toxic to trout than the parent compound and is

expected to persist in the environment.. Possible effects to second generation fish from the parent or the -
‘degradates cannot be assessed due to the lack of a full fish life -cycle study :

Summary S g SR “

The nsk assessment md1cates that in-furrow use of nproml formulated as REGENT 1.5G, 3G S8OWG
and 4SC, on corn is likely to pose risk to gallinaceous birds (X e., bobwhite quail and pheasant) from

-~ ingestion of exposed granular fipronil. - In addition, the high to‘x1c1ty of fipronil and its degradates,

) compared to estimates of surface water concentrations from runoff, suggest toxxcologlcal risks to’

l
-aquatic invertebrates in estuarine systems. Fipronil and its degradates did not exceed acute toxic levels

of concern for small mammal species, freshwater ﬁsh. or fresh‘h/ater invertebrates. Fipronil degrades to

form metabohtes of potential toxicological concern (l\/fB46l36 MB46513, and MB45950). These -

~ metabolites are assumed to be equally toxic as parent ﬁproml decause they contain the same toxic

rnorety (CF;-) as fipronil. - ‘The environmental fate data mdlcate that fipronil and its degradates havea

'moderate soil sorption affinity and moderate to h1gh persrstenoe in terrestrial and aquatic environments.
‘Because fipronil residues exhibit a high environmental persistence , there is a high potential for

* accumulation in terrestrial and aquatic environments. Accumulation of fipronil residues (partlcularly

fipronil degradates) is likely to result in long-term exposure. Inafurrow apphcanon of fipronil, however,
is. expected to limit exposure, which is expected to reduce d1reht exposure to ﬁproml granules and to :
reduce the potent1al for ﬁproml movement in'runoff. waters ' ‘ B :

*En‘vironmental Fate Characterization TRU ' ‘ : o e .

The envrronmental fate data for ﬁproml are generally acceptable to formulate a comprehenswe fate and

transport assessment. However, a major limitation in the fipronil environmental fate assessment - is the -

‘low confidence level associated with data on the persistence o fipronil in aquatic env1ronments Soil
-and aquatic metabolism studies provide contradictory data on fipronil persistence to nucrob1ally-
medlated degradatlve processes. The registrant should prov1de a complete explanation on disparate
~half-lives reported for fipronil in aquatic and soil metabohsm squdres The envrronmental fate
assessment for- ﬁproml metabolites is more uncertarn because of the lack persrstence data in terrestnal

R
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and aquatic’ environments ‘Data gaps force an assumption of high persistence for environmental fate and

transport modehng EFED notes that interim data were used in the risk assessment for MB 46136 and

- MB 45950. A complete review of the interim. photodegradatlon and batch equ111br1um data are needed -
to substantiate the validity of the- data Therefore EFED reserves Judgment on data acceptablhty

‘pendmg a complete data evaluatlon - . ‘

} F1prom1 is moderately pers1stent to perS1stent (t,,= 128 to 300 days) andrelatlvely immobile (mean K,

. 727 mL/g) in terrestrial environments. - In aquatic environments, the environmental behavior of ﬁproml
‘is more tentatlve because’ s011 and aquatic metabolism studies provide contradlctory data onfipronil - -
persistence to nncrob1a11y-med1ated degradative processes. Major routes of dlSSlpathIl appear to be

- -dependant on photodegradation in water, microbially-mediated degradation, and soil binding. F1prom1 S

degrades to. form MB46136 and RPA 2007 66 in aerobic soil metabolism studies. - MB46513 'is a major

degradate in photolys1s studies. MB45950 appears to be predormnantly formed under low oxygen '
~ conditions from mlcrob1a1-med1ated processes. These degradates appear to be pers1stent and relatively

" immobile in terrestrial and aquatic environments. ‘Field dissipation studies confirm the per51stence and -
' relatlve 1mmob111ty of fipronil and its degradates o l ' :

Water.Resources Charactenzatlon : _
‘ Because ground and surface water momtonng data are not avallable drinking water concentratlons for
_ fipronil and its degradates- are based solely on ground and surface water models. Acute and chromc
drinking water concentrations for fipronil in surface water are ﬁot likely to exceed 0.715 and 0.276 -

" ug/L, respectively. Based on the GENEEC model, acute and chromc drmkmg water concentrations of
- ﬁproml metabohtes in surface'water are respectlvely 0.168 and|0.062 ng/L for MB 46136; 0.014 and

. 0.009 pg/L for MB 46513, and 0.039 and 0.019 pg/L for MB hS950 Further refinement using a 36

-~ year PRZM-EXAMS simulation suggest fipronil metabohtes can potentially accumulate in surface water
from 0.005 to 3.9 ug/L for MB 46513,0.004t0 2.3 ug/L for. N’fB45950 and 0.004. to 0. 89 pg/L for

' MB46136.

, | o

' ’Tne PRZM/EXAM modeling on the Yazoo MS corn site is consxdered a very conservative runoff
scenario because of the soil type (presence of a fragipan) and hlgh ralnfall conditions.. Uncerta1nt1es in

~ the surface water modeling are predominately associated with persistence of ‘fipronil degradates in -
terresrrlal and aquatic environments and ﬁproml persistence in aquatic environments. The PRZM- .
' EXAMS modeling was conducted using the assumption that fipronil and its degradates are persistent 1n ‘
aquatic environments. This assumption was a conservative approach because of insufficient or .+ -
contradictory metabolism data and was a factor in predictions of residue accumulation in surface waters

o . (farm pond scenano) Additionally, the environmental fate data for MB46136 and MB45950. were

- taken from interim studies. Complete data submrssmns are neeﬂed to vahdate the envrronmental fate
o parameters for MB46136 and MB45950 SRR , - ‘

‘ Based on the SCI GRO model, -acute drinking water concentratrons in shailo\u ground water on highly
' vulnerable sites are not likely to exceed 0.055 ug/L for parent fipronil, 0.001 pg/L for MB 46136,

, Y'O 00026 pg/L for MB 46513 and 0. 00036 ug/L for MB- 45950 ‘Because fipronil residues are

L 3 o »3‘42‘




 moderately pers1stent to pers1stent in terrestrlal env1ronments chronlc concentrat1ons of ﬁproml res1dues
" are not expected to be hlgher than acute values ’ L ‘ e B

T s ‘ i

. ‘Because fipronil and its metabohtes exh1b1t pers1stence and lower sorpt1on aﬁimty on coarse textured

" soils with low organic matter content, it poss1ble that ﬁpronll and it metabolites can move into shallow -
‘ground water on vulnerable sites. Moderate to high runoff areas in the major corn growing region " -

- (eastern two-thirds of the United States) are located in Ohio, southem Iowa and Illinois, and eastern
Indiana, and the Gulf Coast of Texas. These have been 1dent1ﬁed as high runoff areas because of the
high occurrence of Hydrologlc GrOup C and D soils. Itis 1mportant to note that runoff potential may
' -also be affected by site specific management practices. Several ‘highly vulnerable areas for shallow

ground water have been identified as the coastal plains of Georgia, South Carohna, and North Carolina; -

- eastern shore region of Lake Ontario; and the Delmarva Pemnsula Because several of these vulnerable -
. areas are adjacent t0 estuarine environments, ‘highly sensitive estuarine ecosystems may-be potentially.
' exposed to ﬁproml res1dues through surface water runoff or ground-surface water interactions. .

RlSkS to Avnan and Mammallan Receptors via Exposure t0w Flproml in Granules .

"The terrestnal exposure for avian spec1es is 11kely to be dependlent on the in-furrow incorporation
' ‘eﬂic1ency, ‘granular d1sper51on processes, application timing, and the environmental persistence of -
- fipronil in soil. In general, avian exposuré is expected to greatest from direct ingestion of 1nadvertently
‘exposed granules However, the incorporation of granules into soil followmg applications of the -
~ REGENT formulations to corn is expected to mitigate dietary- éxposure to some extent. Actual granules
~ which-are a point of major concern for avian safety, should dlsperse into the soil upon contact with

‘moisture. The dispersion of the granule will likely be controlledl by diffusion gradients from the granule

surface. Therefore, the concentratlon of residues in soil are expected to be less uniform than with other _\ :

formulat1ons , R L L i

v

: Granular exposures to ﬁproml for galllnaceous birds (e g, qua1l partrldge and pheasant) from 1n-furrow :
. ~and T-band uses of granular formulations on corn exceed the criteria for restricted use. However, some =

songbird and waterfowl spec1es appear to be less sensitive than| galhnaceous birds and therefore are not
felt to be at risk from corn use of ﬁproml This risk assessmentiis based on smgle—dose oral toxicity -
‘studies with 6 spec1es and d1eta1y studies with 2 species. The potent1a1 nnpacts to avian species could

be reductions in sensitive bird species populations (particularly gallinaceous species) in agncultural areas’

~ from oral ingestion of exposed granules, tinearthed granules, and/or contaminated soils or soil organisms
ingested through foraging activity. If acute impacts to bird populations from fipronil use do occur, they
would be expected to concentrate during early spring months. vdhen corn is generally planted.  The most

* sensitive avian species group tested for oral acute toxicity (quail, pheasant, and partridge) and dietary
~acute tox1c1ty(qua11) are also species commonly associated with agricultural ‘production areas throughout
-~ 'the U.S. They are non-nugratory and therefore potentially exposed throughout the growing season.”

" Quail and other related species generally feed on seeds and inse cts which they often uncover by -

. scratchlng the soil surface. There may be additional concerns regarding effects on a variety of rnigratoryv'i

. species potentially exposed if fipronil is applied with fall corn plantings. It is important to note that




ﬁproml use on corn is restr1cted toa s1ngle at-plant apphcatlon per season regardless of when the crop
is planted : : ,

The assessment of risk to avian receptors from granular ﬁproml is based on mgest1on of granules ‘the
resultant risk quotients do not account for any exposure to fipronil degradates. It is ant1c1pated that ..

‘degradate residues from granular apphcatlons of fipronil would not be greater than encountered w1th in-

furrow spray applications. Therefore, the potential for degradate risks to avian receptors for granular -
~ fipronil apphcatlons are not hkely to be any: greater than those estimated for 1n-furrow spray ‘
app11cat1ons A AU

The absence of an EFED rnethodology for assessmg nsks to small mammals ﬁom ingestion of pesticrdes .
in granular formulation represents a considerable source of uncertamty to this risk assessment.
Exposures of small mammals to granules not 1ncorporated in soil cannot be quantrﬁed The lack of
quant1ﬁed exposures via this route precludes assessment of nsks to small mammals.

Rxsks to Av1an and Mammahan Receptors v1a Exposure to Flproml and Degradates in Sorl and
~ Soil Invertebrates (In Furrow Spray) :

F1pron11 apphcatlon by 1n-furrow spray wﬂl result i in d1rect contact of the compound w1th so1l part1cles
‘Because ﬁproml and it degradates exhibit pers1stence in laboratory and field-dissipation studies, fipronil -
‘exposure may occur through ingestion of soil particles or soil invertebrates which have been coated by
fipronil when applied as an in furrow spray. Several factors will control the concentrations of ﬁproml in.

~ soil and biotic’ compartments (e.g.,soil invertebraie tlssues) including aerobic soil metabolism,
part1t1on1ng between soil and water, and volatilization. These properties were factored into the
-exposure assessment usmg an equ111br1um partltlomng (fugacnSr) model to estimate concentrat1ons in sorl
and soil 1nvertebrates ‘Because fipronil is applied during sensitive nesting and fledgling life stages of -
blrds the exposure potential will likely be higher. Quail specles often forage in fields along with their
'young in'the late spring or late summer (2nd clutch). Younger birds, therefore, are likely to be exposed
- to fipronil. Though data regardmg sensitivity of younger. gallinaceous s spec1es to ﬂproml is not available,
it is expected that they may be more sens1t1ve to’ an oral dosage than adult srzed b1rds '

The actual phys1cal exposure area in a given corn apphcat1on s1te rece1v1ng in furrow spray nozzle S
.. application of fipronil is reduced to areas within or surround1ng the actual furrow. However, this furrow )
area will contain a h1gh1y concentrated residue level since the per acre application rate is concentrated in
the furrows. The i mcorporatlon of 11qu1d sprays into soil can be expected to mitigate dietary exposure to
+ . some extent. Dietary exposures are expected to be at 2 maximum for bird and mammalian species that:

- disturb or uncover soils in search of soil invertebrates. The most sensitive avian species for which
 toxicological data are. avarlable ( quarl partndge and the pheasant) are known to dxsplay this type of

activity. \ , :

Compansons of short-term d1etary exposures to ﬁproml and its degradates to acute tox1colog1cal data

' suggest that the parent compound and degradates from in-furrow : spray apphcatlons do not pose an
~acute risk to b1rds and mammals However, ‘the exposure est1mates for avian and mammahan species do




! not include any exposure to ﬁproml or its degradates accumulated from soil through ingestion of
vegetatron 'As vegetation may be an important dietary component in many avian and smail mammal
specres dlsgradlng tlns exposure pathway represents a potentlal underestrrnatron ofrisk.

Y B - . .

‘Chromc d1etary exposures for in-furrow spray applrcatlons of ﬁproml and associated degradates are

~-based on average soil concentrations for the first 20-week period following year 1 of apphcatlon ‘The

*models for these chronic exposure estimates conservatrvely assume that receptor organisms feed only i in

treated fields and consequently receive all incidental soil invertebrate prey exposure from the treated

fields. The dietary exposure models assumed a depth~1ntegrated concentration of fipronil or degradate -

~at 15 cm as the appropriate interval for soil invertebrate exposure. In addition, soil ingestion of these .
compounds was assumed to occur with soils at a 1 cm depth; ﬁproml and degradate concentrations at

‘this depth were factored into models of the incidental soil mgestron exposure route. Uncertainties
associated with the percentage of prey and foragrng occurring in treated fields cannot be quantrﬁed as

" many site specific factors (e.g., field size and geographical drstrrbunon) are likely to greatly mﬂuence the o

E ﬁ'equency and mtensrty of the use of treated corn ﬁelds as habitat. -

" “The chronic dietary m—ﬁrrrow spray assessment does not account for the potentlal for fipronil residue
accumulation, partrcularly degradates in soils from long—-term repeated fipronil use. This would suggest
that avian and mammalian exposure to fipronil and its degradates and associated toxicological risk is
underestimated, wrth respect to application years following the first year. Assuming that the degradates
' are of a high persistence (t,, ca. 700 days) there remains the potentlal that repeated long-term use of

*fipronil would result in degradate soil concentrations exceedlng first-year estimates. However, the

degree to which the model underestimates exposure is uncertam as the model employed to assess
accumulatron over subsequent treatment years assumed: 1n—furrbw application to a fixed series of row

' locatxons in a given field. Itisexpected that actual furrow 1ocatrons across a field will vary fromyearto =

year and therefore acrual repetltrve year accumulatlons may be\lower than estimated by the exrstlng
model C : : S :

- Another route of oral exposure not accounted for in the dretary exposure assessment is mgestlon of

f ﬁproml drssolved in stormwater puddles on treated fields.. : :

Because no clear chromc or reproductrve eﬂ’ects proﬁle (establrshment of discrete NOEC and LOEC')
has been determined for bobwhite or equally sensitive species at the expected environmental '
concentrations, potential chroni¢ effects cannot be dismissed at this time. The available NOEC ‘

" established at the highest dose tested (10 ppm) suggests that chronic hazard if any gallinaceous birds
may occur quite near the acute dietary thresholds suggested b}) the acute LCy, of 48 ppm.. However,
chronic test concentratlons never exceeded 10 ppm. - The LOEC for most sensitive bird species is
uncertain at this time. Additionally, since fipronil metabolites (N[B46136 and MB45 950)- contain the
toxlcologrcal moiety (CF;-) of parent fipronil and long-term elxposure is anticipated because of hrgh
'persrstence in terrestnal environments, av1an dletary studres are needed for MB46136 and MB45950

3
l :

A final uncertalnty associated wnh dietary risks; of fipronil and 1ts degradates is the consideration of |

o possible addmve eﬁ'ects of exposure to combinations of the compounds This rrsk assessment assumes.

. -
«
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‘that biologically active structural moieties in- cornmon between ﬁproml and degradates have similar
‘ tox1colog1cal potency. The log1cal extension to this structure/activity assumpt1on is that ‘compounds

~with common biologically active moieties may produce additive effects in organisms exposed to fipronil -

and toxic degradates. However, the magnitude of the effect of considering the combined toxic effects of
‘ﬁproml and degradates cannot be deterrmned at the present tlme because of 1ncomp1ete comparatlve
tox1colog1cal data . . Lo ‘

‘Risks to Aquatic Organisms : S

\ Based on the presented for mysid: shnmp the most sensitive spec1es tested there isa h1gh nsk for -
chronic hfe-stage (reproductive) effects and moderate acute r1sk to estuarine invertebrates from use of

fipronil use on corn. Because fipronil is extremely toxic to estuarrne invertebrates and refined surface -

water modeling indicates surface water concentratiors in excess of tox1c1ty thresholds a new mysid full o

life cycle (72-4) study with MB 46136 1s needed to assess chromc effects on non-target aquatic -
‘invertebrates. : : . : :

’Although predicted GENEEC 'arld PRZM-EXAMS EEC leyels did not exceed the chronic levels of -

- concern for rainbow trout, they are close enough to raise concerns for chronic effects to more- sensitive:
- fish species. The risk quotients for exposure to rainbow trout were based on fish early life stage toxicity

'data, not complete life cycle data. Therefore, there is a potential risk for direct chronic ‘effects to both
fresh and salt water fish species that may be more sensitive than the species and life stages that were
 toxicologically evaluated. Exposure of breeding fish populations may be mor likely in early spring -
* months for migratory fish species. The timing’ of fipronil apphcatlons would appear to correlate with

these sensitive life stages. Also, since fipronil and its metabolites contain the same toxic moiefy (CEy) - |

‘and are pers1stent afull fish hfe cycle study (72-5) is needed tb assess cumulat1ve tox1colog1cal impact
_'\onﬁsh T feoe : : \ ' '
: Aquatlc exposure modehng for the ﬁproml degradates MB 46136 and MB 45 950 1nd1cates that EECs \
~ are not high enough to cause acute or chronic effects to ﬁ'eshwater invertebrates or ﬁsh PRZM-
‘ EXAMS modeling indicates that ﬁproml degradates can accumulate in surface waters from corn use.
"This exposure assessment is based on interim data. Thereforel it is a preliminary assessment unt11 the ~
env1ronmenta1 fate data are completely revrewed and deemed acceptable by the Agency

‘ Uncertamtles in the aquatic risk assessment are associated Wlth the. apphcabﬂlty of the GENEEC and

: ‘PRZM/EXAMS model scenarios and the potent1a1 accumulatxon of fipronil degradates in estuarine

- environments. Estuarine enwronments are rarely isolated wa‘térsheds such as depicted by GENEEC and -
PRZM-EXAM modeling. Therefore predicted EECs from GENEEC and PRZM—EXAMS are likely to

- be conservative because tidal dilution eﬂ’ects are not consider d '

S




, Recomméndaﬁons for Label ,ReVisions and Mfitig’atio‘n‘ B
~ Recommended mitigation ofp‘ﬁvons for in furrow use of ﬁproml are (1) restricted use classification -and -
N (2) label advisories. ‘The registrant has volunteered to delete T -Band apphcanon methods from th1s :
: proposed use to further mltlgate risks to avian spemes ' , t t

77F1proml meets the cntena for classrﬁcatlon asa Restncted Use Pestnc:de w1th regard to nsks to
. estuarine invertebrates and birds (40 CFR 152.170 (c)(l)(m)) -and with regard to an avian acute oral

e \toxxclty value less than 50 mg/kg for a granular product. (LDso,for Bobwhite Quail=11.3 mg/kg) (40

| . CFR 152.170 (c)(2)(I)) EFED therefore recommends that ﬁproml be classxﬁed asa Restncted Use
Pest1c1de T . : R , * : o

Labels currently proposed contam language whlch is not consistent among, products EFED
~ recommends that the label advisories for the environmental hm.ards statement for REGENT 1 SG 3G
) SOWG and 4SC use on corn should be consistent and mclude oo , e

!

; e Th1s pestlclde is toxic to btrds ﬁsh and aquatrc mvertebrates Do not apply dlrectly to water “or t0

- areas where surface water is present or to mtertldal areas below the mean hlgh water mark. Runoff

- from treated areas may be hazardous to aquatic orgamsms in nexghbormg areas. Cover, incorporate or

-~ clean up granules that are spllled Do not contarmnate water When dlsposmg of equrprnent washwater :
ornnsate LI _ SR N

- Because of EFED’s concern for estuarine organisms and because of the potential for accumulation of
L ‘toxic res1dues in surface water recervmg runoff from treated ﬁelds EFED also recommends that the
. followrng precautlons be lncorporated mto label language il S :

Observe the followmg precautrons when applymg m the v1c1mty of aquattc areas:

. Do not apply wrthm 20 yard,s of lakes reservorrs rxvers permanent streams, marshes natura.l .

- porids, estuaries, commerclal aquaculture facilities, or other bodies of water that convey water to

-these areas. (It is-our understandmg that thls is consrstent Wlth the buﬁ'er estabhshed for corn.
o cluster msectlcldes ) . Co :

Protectlon of aquatlc areas rnay be enhanced by mamtarmrg all or a portron of thrs buﬁ'er in +
vegetatrve cover : , o t

R , Envrronrnental fate data suggest that ﬁproml and partlcularly its degradates are- persrstent in the
~‘environment. PRZM/EXAMS modeling incorporating these data indicate that under the proposed
- application to corm, fipronil and its degradates have the potentlal to accumulate in soil and surface water ,

. over multlple consecutive years of application. This can result in concentrations exceeding those

estimated for the first year of application. Although these predlctrons are not hlghly refined, they do (
R suggest that nsks to aquatic orgamsms may increase over mu1t1ple consecutrve years of application.
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. Because of persrstence and possrble accumulatron of resrdues EFED recommends that labels for all

' ﬁproml products registered for use on corn indicate that fipronil should not be applied to the same field:

- in.consecutive years. Alternating years of application may provide sufficient tune for degradative
’ processes to reduce the potentral for resrdue accurnulatron in the envrronment

i
i

The current status of envuonmental fate data requrrements to support the regstratlon of ﬁproml on
- terrestrial food and feed and terrestrial non-food crops (1nclud1ng turt) is as follows:

'Environmental Fatﬁ, B Status ofData ‘

Data Requirements . .. Requirement I\/IR!IDNO; :
| Degradatiorl Studiesflab' o S
161-1 Hydrolysis ' Fulfilled 42194701 g
(GML;06/15/94) T I ) |
. 161-2 Phorodegradatronmwater - Fulfilled 42918661
. (GML; 06/15/94) N R L SRR ST
161-3 Photodegra,da,tlon on sorl ~ Fulfilled "42918‘66;2'
(GML;06/15/94) - CR e b
161-1 Photodegradatronmarr R S
‘ Metabohsm Studres-lab :
| 1621 Aerobicsol . TFulfiled 42918663
-~ (GML;06/15/94) sl T T
162-2 Anaerobic soil> R S PR Rt
162-3 Anaerobic aquatlc -~ Fulfilled ‘j"43'291706 .
(GML;09/18/95) Lot 432917°i
Mobﬂrty Studles }
163-1 Leaching, Adsorption/ ©~ Fulfilled 42918664
* Desorption (GML;06/15/94) ~ ° - . 43018801 S
e 44039003
- ‘ o - : f““f00137:544‘_\ e . :
163-2 Volatility-Lab* Lo : o -
163-2 Volati]jty-Fi‘eldlv‘~ T Ay
Dissipation Studies-field Lo
1641 Soll . Fulflled® = 43201705
(GML:09/18/95) ~ . - S . 43401103




oMy ey T '4429'80‘0:1»» R

. Accumulation Studies

" 165-4 in Fish © Fulfilled 43291706

» (GML 09/18/95) T 43291707
CEMLIOM ) T T easmom
Spray Dnﬁ Studles

©201-1 'Droplet size sp‘ectnim - fAR‘eserved;‘_
’ '20241 -Driﬁ ﬁeld evaluation e ReserVed""

1 Based on the low vapor pressure ( 1x 10 7 mm Hg) volanhty data
s not needed at thJs trme :

l}’ > An acceptable a.naerobrc aquatrc metabohsm study fulﬁlls the
‘anaerobic metabollsm data requrrement L

3 The terresrnal field d1551pat10r1 data requn'ement 1s fulﬁlled g S
in-furrow applications and ground apphcatlon (smce the m-fur- R
row application should be a worst case scenario) using the 1.5G - ' '
. and 80WG formulations at an apphcatron rate of <0.13 Ib a.i/A.
Additional terrestrial field dissipation data using different formu-« ‘

lations‘may be needed to support the endproduct, higher appli- R
cation rate, and to make a complete environmental fate assessment I R

-~ fot hrgher apphcatlon rates and/or dlﬂ'erent apphcatlon
.methods

RS T he spray dnﬁ data requrrements (201 1 & 202- 1) are reserved at
- this time.  Spray drift data are needed according to 40 CFR

- §158. 142 when aerial a.pphcations and/or ground applications

~ (e.g. mist blower) are proposed and it is expected that the N e

" detrimental effect levels of non-target organisms presentare - . . |
~exceeded. Members (Rhone-Poulenc is one) of the Spray ] ant Task

- Force may satisfy this data requirement: through the task forceif =~
qeither EFED/EEB nor HED/TOX requlre these data in advance of the .

‘ Task Force's final report :




Addendum
- Addmonal 1nformat10n from ﬁproml product labels 1s prov1ded below
: Maxunum seasonal rate’ for all 4 products is 0. 13 pounds of actlve 1ngred1ent/acre

B0WG | t SO | | -
- Apply at plantmg time asa solid stream using a mlcrotube or orher suxtable metenng orifice that is dlrected into the :
- open seed furrow. Dilute REGENT 80WG Insecticide in a minimum of 1.5 gallon of water or water plus liquid
fertilizer per acre. If flat fan nozzles are used for ﬁ1rrow apphcat1on, the nozzles should be aligned with the row "
- to d1rect spray 1nto the open furrow o , : T T

~ Apply at plantmg tlme asa sohd stream usmg rmcrotube or other surtable metermg devwe that is dxrected into the '
- open seed furrow or to the side if the furrow at a distance not to exceed 2 inches over or 2 inches down. Dilute
~ 'Regent 4SC Insecticide in a minimum of 0.5 gallon of water or liquid fertilizer per acre. If flat fan nozzles are used -
forin furrow appllcatlon, the nozzles should be ahgned w1th the row to dJrect spray into-the open ﬁrrrow S

156 BN P ‘.
~ For Northem and Western Com Rootworm Larvae ereworrns R
o Apply 0.5 Ibs (8 oz) REGENT 1 SG per 1000 row feet

- , Do not apply more than 8. 7 lbs REGENT 1. SG per acre

- T-Band Apply granules ina band 7 mches wrde over or dlrectly 1nto an open seed bed furrow ahead of press wheel -
o and hghtly mcorporate | o ; : . , o ; :

In-Furrow Apply the granules du'ectly nto the seed furrow behmd planter shoe and ahead of press wheel

| In-Furrow apphcatlons are recommended where wmd or Crop de‘bns are llkely to prevent proper placernent of
. ‘granules with a T-Band apphcatlon ) - ~

‘When treatmg Crops, granules lymg on the so1l surface in turn areas at rogw ends must be incorporated to remove
p0551b1e hazards to birds and other wrldl1fe ‘ : N S .

" 3G label ' | Lo LI N
~ T-Band: Apply granules ina band up to 7 inches w1de over the press Wheicl or closure wheels and lightly incorporate -
. into the top one inch of s011 w1th surtable eqmpment - o Lo AL
In-Furrow Apply the granules d1rect1y mto the seed furrow behmd the planter shoe and ahead of the press wheel




‘F or use on convent1onal and conservation tillage corn .

Infurrow appllcatrons are recommended where wmd or crop debns are 11kely to prevent proper placement of 'k
" granules with a T-Band apphcatlon : «

Use Restrlctlons

:vSO\V(}label

Do not apply on row spacing less than 30 mches o :
Do not exceed 0.13 pounds of active mgredlent or 2 6 ounces Regent SOWG per acre per season

. Do not apply to sweet corn or popcorn
" Do not harvest within 90 days of application, ~ :
Do not plant leafy vegetables and root crops within ﬁve months followmg application.

Do not plant small grams or other rotat1onal crops within 12 months followmg application. |

jlsGmm1

Do not feed treated corn or, fodder to l1vestock

' Do not allow livestock to ‘graze in treated fields.

Do not harvest within 90 days of application..

. Do not apply this- product in a way that will contact workers or: other persons e1ther d1rectly or through dnﬂ

| Make one apphcat1on only dunng plantlng operatlon Careﬁllly cahbrate granular apphcatlon equlpment to ensure
o accurate placement and rate.” : v .

‘FOr use on convent1onal or conservation 'tillafge ﬁeldfcom systems.

Do not plant a cover crop for harvest forage or grazing followmg - harvest of corn treated: w1th REGENT
‘ 1 5G Do not plant any crop other than field corn the year followmg REGENT I 5G apphcatlon

3G Formulatlon : . ‘ : o
‘When treating agricultural crops, granules ly1ng on the soﬂ surface in turn areas at: oW ends must be mcorporated -

to remove poss1ble ha.zard to bu'ds and other w11dhfe

| - Make apphcat1on only during the plant1ng operatlon Carefully cahbrate granular apphcatlon equlpment to ensure -

accurate rate and placement.

- Do not apply to sweet corn or popcom ‘
*.Domot harvest within 90 days of apphcat1on

Do not plant leafy vegetables within one month following appllcat1on
Do not plant crops within five months followmg application

Do not plant small grains or other rotational crops within 12 months followmg apphcatron k
'Do not apply more than 44 pounds of REGENT 3G Insect1c1de per acre
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L Regent 4SC : :
R For use in convent10na1 and conservatxon txllage corn.

Do not apply to sweet corn Or popcorn

~ . Do not harvest within 90 days of application. R

Do not plant leafy vegetables within one month following apphcatlon*
‘Do not plant root. crops w1th1n five months following application. | -

- Do not plant small grains or other rotational crops wlthm 12 months follomg apphcatlon - '\ e

Do not apply to row spacing less than 30 inches. :
. 'Do not apply more than 0 13 lbs ai/acre or 4.2 ﬂuld ounces of Regent 4 SC peracre.- -

2
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